76

Cl1A/SC/RR 89 7 February 1955

Dissemination Authorized

Assistant Director
Office of Current Intelligence

No. Pages - 902
Copy No. -

ELECTRIC POWER IN THE TRANSCAUCASUS

A HSTORICAL REVIEW PROGRAN
. BEEISEASSIIZED

Office of Research and Reports

SCENTRAL INTELLIGENCE AGENCY



" FOREWORD

Since the completion of the research for this report, additional
information has become available
This information, howevcr, aoes not materially affect
tne esumates and conclusions.presented in this report.
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CIA SC/RR

ELECTRIC POWER IN THE TRANSCAUCASUS*

Summary

During the past 5 years, an important industrial expansion
program has been under way in Azerbaydzhan SSR, the Georgian
SSR,and the Armenian SSR, the 3 republics which comprise
the Trahscaucasus.*% =To meet:the growingidemands: of in-’
dustry, the power systems are expanding from a total installed
capacity of 858, 000 kilowatts (kw) in 1948 to an installed capacity
of 2,125, 000 kw by the end of 1955. The 1955 capacity of the
Transcaucasus (approximately the same as the capacity of the
state of New Jersey) will constitute about 7 percent of the total
generating capacity of the USSR.

The power system of Azerbaydzhan SSR has shown the most
rapid growth of the Transcaucasian power systems. The 1948
installed capacity of 363,000 kw was, by the end of 1953, more
than doubled to 775,000 kw and will have ‘tripled by the end of
1955, when the installed capacity will exceed 1 million kw.

* The estimates and conclusions contained in this report rep-
resent the best judgment of ORR as of 1 October 1954.

%% The economic regions referred torin this report are those
defined and numbered on CIA Map 12048.1, 9-51 (First Revision,
7-52), USSR: Economic Regions. - '



The increase in generating capacity* in the Georgian SSR has
been less than in any of the other Transcaucasian power systems.
From a total of 288, 000 kw in 1948, the system has increased 6] per -
cent to 465, 000 kw.

The 1953 generating capacity of the Armenian SSR, 436, 000 kw,
represents a 75-percent increase over 1948, Power generation in
the republic is over 95 percent hydroelectric, with about 79 percent
of the installed capacity located on the Zanga River above Yerevan.

Each of the 3 individual power systems has about 90 percent of
its generating capacity connected to an adequate transmission net-
work. These systems are expanding at a rate sufficient to allow
for the growth of industry as now planned. The limited capacity of
connections between these systems, however, is a major handicap
in the full utilization of their combined generating capacity.

All three systems have been operating at extremely high plant
factors (average load/rated plant capacity) from 1948 to 1953, which
means that proper maintenance and repair have been impossible.

In terms of power consumption, the greatest expansion has
taken place in the petroleum, chemical, and metallurgical industries.
The petroleum industry in Azerbaydzhan SSR requires 63 percent of
the available power. The ferrous metal industries in the Georgian
SSR consume 44 percent of the power. In the Armenian SSR, indus-
trial consumption of available power is divided between the chemical
and nonferrous metallurgical industries, 33 and 40 percent,respec-

tively.

- re
Besides the above weakness, all three electric power systems
have strategic vulnerabilities in the geographical location of genera-

* For the purpose of this report, the term ‘'generating capacity"
is defined as the rated capacity of the electric generators installed
in the electric power stations.

LoP-SECRET



ting facilities or system controls. The Armenian SSR and Azer=- .
baydzhan SSR have the majority of their generating facilities con-
centrated in a compact area. In the Armenian SSR they are con-
centrated in the Zanga River valley and in Azerbaydzhan SSR they
are concentrated on Apsheronskiy Poluostrov (Apsheron Peninsula).
The system of the Georgian SSR has a large group of generating
facilities and the dispatching (control) center concentrated around
Tiflis. The major load centers are, however, geographically
dispersed. Most of the electric power in this area is already al-
located to heavy industry, with very little available for consumer
or light industry and residential use. Thus any increase in indus-
trial power requirements or decrease in available electric power
would necessarily result in the curtailment of some existing heavy
industrial production.

A survey of the availability of local fuels reveals little oppor-
tunity for an expansion of the capacity of thermal electric stations.
Of 2.4 million metric totis* of coal mined, almost half is used for
the generation of electric power and the rest is used mainly for the
ferrous metal industries. The electric power system of Azer-
baydzhan SSR uses 150, 000 tons of the 175, 000 tons of heating mazut
produced in the area.

There is an abundance of water power in all three republics,
and from all indications, future additions to the generation capacity
will be preponderantly hydroelectric.

Industry will continue to expand in the Transcaucasus. Plans
for the expansion of the electric power facilities indicate that this
expansion can keep pace with the demands of other industry and
that the electric power industry will bé able to meet future load
requirements.

* Tonnages throughout this report are given 1n metric tons.

-3 -
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I. Introduction.

A. General.

In the Transcaucasus, as elsewhere, modern industry must
have a sufficient and continuous supply of electric power in order to
operate. In assessing the economic capabilities of future develop-
ment of an area, accurate knowledge of the electric power system is .
necessary. If the true capabilities of the electric power system are
known, an evaluation of the existing industrial situation and its pos-
sible future trends can be made. Knowledge of a power system is
one of the best means of gaging the economic intentions of a possible
adversary. This knowledge must include the past growth of the
system, the present generating capacity, the extent and capacity of
the transmission network, the present and future needs of the con-
sumers, and the future ability of the power system to expand.

The Transcaucasus is one of the southernmost regions of
the USSR, extending over an area of 74, 000 square miles south of
the Greater Caucasus range. It is bordered by the Black Sea and
the Caspian Sea and adjoins Turkey and Iran on the south, .It includes
three republics, the Georgian SSR in the west, Azerbaydzhan SSR
in the east, and the Armenian SSR in the south.

As of 1954 the Transcaucasus has about 4 percent of the total
Soviet population and 7 percent of the installed electric generating
capacity.

The most important single asset of the Transcaucasus is
petroleum, and more than one-third of the Soviet total is produced
here. In recent years, however, the creation of new industries
supported by the increase of electric power sources has reduced
the relative importance of this branch of the economy.

The Transcaucasus is rapidly increasing its industrial
capacity and consequently the capacity of the three constituent

T e —~
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electric power systems. There has been rapid growth in the major
industries, iron and steel, nonferrous metals, chemicals, and petro-
leum, which are all large users of electric energy. The rate of ex-
pansion of the electric generating capacity has averaged about 15 per-
cent per year from 1948 to 1953, and it appears likely that this trend
will continue through 1955. The rate of expansion in the US over the
same period was approximately 8 percent per year. 1/*

B. Organization.

The power systems of the Georgian SSR, the Armenian SSR,
and Azerbaydzhan SSR include electric power stations subordinate to
the following four different groups: the Ministry of Electric Power
Stations, the Ministry of Agriculture, republic ministries, and in-
dustrial ministries. The largest part of the generating capacity is
subordinate to the Ministry of Electric Power Stations, although
other ministries have built power stations to serve particular in-
stallations. In almost all cases these latter stations are connected
to the electric network of the entire system to facilitate the exchange
of power, although they are under the administration of their own
ministries. There are numerous rural generating plants in the area,
the majority of which are small. At present, great emphasis is being
placed on connecting these plants to the existing transmission sys-
tem and on building consolidated networks in rural areas. These
plants are subordinate to the Ministry of Agriculture. Finally, there
are a few older municipal plants which belong to the individual re-
publics and are connected to the electric power system.

Figure 1¥* is a block diagram depicting the administrative
and operational scheme of the electric power industry in the Trans-

caucasus. r”

* Footnote references in arabic numerals are to sources listed
in Appendix H.
*% Following p. 6.



I1. Generation.
A. General.

At the end of 1953 the electric power systems of the Trans-
caucasus had a total estimated generating capacity of 1, 675, 000 kw,
broken down as follows: Azerbaydzhan SSR, 775,000 kw; the
Georgian SSR, 465, 000 kw; and the Armenian SSR, 435, 000 kw.

The electric power systems of the Transcaucasus derive
much of their electric power generation from hydroelectric stations.
The extent of the water power resources of the Transcaucasus and
their potential for providing low-cost power are. among the important
growth factors of large industries in this region. A Soviet survey 2/
shows the water power reserves at average annual stream flow to be
the following: Azerbaydzhan, 4, 530,000 kw; Georgia, 9,661, 000 kw;
and Armenia, 1,232,000 kw. Only the following portion will have been
developed by the eénd of 1955: Azerbaydzhan, 500, 000 kw; Georgia, -
400, 000 kw; and Armenia, 450,000 kw. This development will rep-
resent only 8.8 percent of the potential water power reserves.

. Production of fuel for the thermoelectric plants in the region
allows for little -expansion. -Of the 2.4 billion tons of coal mined in
the region almost 50 percent is-used to produce steam power for the
Rustavi state regiomnal electric power station (GRES -- that is, .
gosudarstvenii rayonii elektricheskii stantsii), Tkvarcheli GRES,
and the smaller central thermoelectric power (TETs -- that is, teplo-
elektrotsentral') stations. Coal is also consumed by the ferrous metal
industries, and very little local fuel is therefore left for electric power
development. The stations burning fl’lf?,l oil use 150, 000 tons a month
of heating mazut, whereas the area produces only 175, 000 tons., Actu-
ally some mazut is now imported to the Transcaucasus.

The generating capacity of the three electric power systems
has shown significant growth since 1948 (see Table 1%). The Azer -
baydzhan electric power system has undergone the greatest expansion.

% Table 1 follows on p. 7.
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From an installed capacity of 363,000 kw at the beginning of 1948,
the system had grown to 775,000 kw by the end of 1953, an increase
of more than 110 percent. By the end of 1954 it will have reached
nearly 1 million kw. Azerbaydzhan SSR is the only one of the three
republics that has had a large percentage of thermal generating
capacity. :

B. Azerbaydzhan SSR.

At the end of 1953, 76 percent of the generating capacity of
the electric power system of Azerbaydzhan SSR was located on the
Apsheron Peninsula. The only other large generating plants were
being developed on the Kura River in West Central Azerbaydzhan.

Operational statistics available from 1947 to 1950 show
that the Azerbaydzhan power system has been critically short of
generating capacity. All the steam plants in the system were oper-
ating at an average plant factor (100 times the average output in kw
divided by the plant capacity) of greater than 85 percent. In the US
in 1951, the average plant factor for all electric utility plants was
58 percent. 3/ Operating at an 85-percent plant factor, the necessary
time for out;ges of equipment for repair and maintenance is not
available. When the practice is continued over a long period such
as this, it will contribute materially to decrease the anticipated
useful life of the equipment. Later figures showing decreased use
of fuel per kilowatt-hour (kwh) of output indicate that the system load
is being more easily met. The ratest available operating statistics
cover the period through 1952. In the 4-year period, 1948-51, 150, 000
kw of new capacity had been added to the system, the entire increase
having been at Sumgait thermal electric plant (TETs). By the end of
1953, another 250, 000 kw had been affded as follows: 50,000 kw at
Sumgait, 100,000 kw at Severnaya (GRES), and 100, 000 kw at
Mingechaur hydroelectric power plant (GES -- that is, Gidroelektro-
stantsiya). Anothe# 200, 0C{ kw will be added at Mingechaur GES
before the end of 1954. These increases should materially improve
the operating position of the Azerbaydzhan power system, resulting
in a plant factor which can be more easily maintained although pro-
viding no surplus of electric power.
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It 1s estimated from reports during
1952 that at the present time the Azerbaydzhan power system uses
an average of 150, 000 tons of heating mazut a month. The Baku oil
refineries produce approximately 175, 000 tons of mazut a month. 4/
Therefore, further electric power development in this area probal;_ly
will be hydroelectric rather than thermal. This situation is also
likely to shift the emphasis of industrial development to the western
parts of Azerbaydzhan, since most of the sites for water power
development are located there. With considerable amounts of poten-
tial hydroelectric power available and a supply of mineral resources
in the area, it seems likely that future industrial expansion can be
expected in the Dashkesan-Kirovabad area. Deposits which are being
worked are copper at Kedabek and Dostafyur; alumite at Zaglik;
cement raw materials near Tauz; and iron, sulfur, and cobalt near
Dashkesan. At present, construction of a 110-kw network is under
way in the area. The cities in this area are all in close proximity
to the Tbilisi-Baku Railroad, which can supply good transportation.

New additions in generating capacity will probably be developed
on the Terter River. Plans for a series of hydroelectric stations on
the river, a tributary of the Kura, have existed since 1936, but at
present there is no indication of implementation of this scheme. It
is possible that the Karabakh hydroelectric power station now under
construction is on the Terter River, since the river's headwaters
rise in the Karabakh mountain range. This station's location, how-
ever, has not been established.

The electric power production of the Azerbaydzhan system in
1953 was approximately 3.5 billion kwh. This figure is derived from
the production chart, Figure 2, * by extrapolation of the curve for 1953
and using the mean of the output. re

Shown in Table 2%*%* is a list of main generating stations of
Azerbaydzhan SSR showing their type and capacity.

* Following p. 15.
*% Table 2 follows on p. 10.



Table 2

Generating ‘Capacity of Main Electric Power Stations
" in Azerbaydzhan SSR

End of 1953
Kilowatts
Under Construction
Probable Date
of Completion
Station 3/ * Type Known Probable B/ End 1954 End 1955
Andreyev Refinery Diesel 2,000
Artema Ostrov Diesel 2,200
Baku (old oil re-
finery) Diesel 2,200
BNZ (new Baku oil
refinery) Thermal 12,000
Chiragidzor Hydro 1, 500
Dashkesan Thermal 1,200
Karabakh ‘Hydro 50, 000
Kirovabad Thermal 6, 000 :
Krasin Thermal 91,000
Krasnaya Zvezda Thermal 163, 000
Lt. Schmidt Diesel 4, 000
Mingechaur Hydro 100, 000 200, 000
Mugan Diesel 4,200
Nasosnaya Diesel 4,500
Nukha No. 1 and
No. 2 Hydro 2,200
Salyany Thermal 1, 400
Severnaya Thermal. 100, 000
Siazan' Thermal 5, 000
Sumgait Thermal 250, 000
Varvara Hydro 100, 000

* Footnotes for Table 2 follow on p. 11.

- 10 -
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Table 2

Generating Capacity of Main Electric Power Stations
in Azerbaydzhan SSR
- End of 1953

(Continued)
Kilowatts

Under Construction

Probable Date
of Completion
b/ End 1954 End 1955

Station 2/ Type Known Probable
Zurnabad Diesel
and
Hydro 7,000
Total 633,500 126,400 200, 000 150,000
(£ 2 per-
cent)
Rural Stations 15, 000
Probable 126,400 774,900 974,900
Probable Totals 774,900 974,900 1,124, 900
(+ 4 per- (:!:6per- (&'10 per -
cent) cent) cent)
775, 000 975,000 1,125,000

Rounded Totals

which

Jdition there are 14 stations df unknown capacity,
kw each..

are so listed for one of two reasons:
or the esti-

a, Ina
probably average less than 2, 000

b. Stations listed as "probable"
either the size is not confirmed by more than one source,

mate of size is only approximate.

-1 -



C. Georgian SSR.

Geographically, the generating facilities of the electric
power system of the Georgian SSR are rather evenly distributed.
In the northwest section are the Sukhumi and Tkvarcheli electric
power plants (64, 000 kw total); Central Georgia has Rioni, Tkvibuli,
and Chitakhevi (about 70, 000 kw). The generating capacity of the
Batumi area, Southwest Georgia, is the smallest in the republic;
less than 30, 000 kw are installed in the vicinity of Batumi, which
must depend on long lines to supply any additional power needed.
The eastern section of Georgia is the largest consuming region
and also has the greatest number of plants located in the area, in-
cluding Khram GES, Zages, Rustavi TETs, Ortachala GES, and
several small plants, totaling about 220, 000 kilowatts,

Only two thermal electric power plants of any consequence
are located in Georgia. They are Tkvarcheli GRES and Rustavi
TETs. The coal for the Tkvarcheli plant is mined in the area sur-
rounding the plant, so there is no problem in supplying fuel,
Rustavi TETs is dependent on either coal shipped from the Tkvarcheli
region or oil from the Baku area, since the plant is capable of using
either type of fuel. Although no operating statistics have been lo-
cated on the Rustavi plant, reports available for Tkvarcheli GRES
cover 203 days over the period 1947-52. The station consumed an
average of 821 tons of coal per day, operating at an average load
of 37, 000 kw with a plant factor of 75 percent. The efficiency of
the plant in kilograms of standard fuel per kwh over this period is
given in Appendix B.

There are indications that the electric power system of
Georgia has been short of the electric power to supply the needs of
its consumers. Work is proceeding to integrate the rural networks
and stations into the main power system. Although these stations
are usually small, they will add about 40, 000 kw to the capabilities
of the system by the end of 1954. Much emphasis has been placed
on "automatization' and 'telemechanization.' The exact meaning
of these terms is not understood, but "automatization' seems to in-
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clude only internal controls at the generating stations, whereas
ntelemechanization" would include remote control of the station.
The only major generating station in the Georgian SSR reported to
be operating under remote control is Khram GES, 90, 000 kw, whose
controls are operated from Tiflis, about 75 kilometers distant.

In 1953 there was reported by Mzhavanadze, Secretary of
the Georgian Communist Party, a production of 1, 757 billion kwh
by the electric power system of the Georgian SSR. 5/ Since normal
reports to the Ministry of Electric Power Stations only include
stations owned and operated by the Ministry it is believed that the
above figure represents the output of these stations. With the addi-
tion of nonministry stations operating at approximately the same
hours per year the total output would reach almost 2.5 billion kwh.

Table 3% shows the types and capacities of the main gen-
erating stations of the Georgian SS5R.

D. Armenian SSR.

In the Armenian SSR, 65 percent of the generating capacity
is located on the Zanga River above Yerevan. Eventually, a total
of 560, 000 kw may be installed on the river. 6/ Since Lake Sevan
controls the waters of the Zanga, the flow is ?airly constant over
the entire year. This constant flow eliminates the usual variation
of generating capabilities of a hydroelectric station and thus com-
pensates for the lack of support from other types of energy resources
for electric power generation. In 1953, 52 percent of the power po-
tential of the Zanga River had been or was being exploited. The other
large river left for future development is the Araks; no plans for its
use are known. One problem is that the river is the Turkish-Iranian-
Soviet border in this area.

From 1948 to 1953, electric power was in extremely short
reported in-

supply in Armenia. .

* Table 3 follows on p. 14.
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Table 3

Generating Capacity of Main Electric. Power Stations
in the Georgian SSR

End of 1953

Kilowatts

Station 2 / *

Under Construction

Probable Date
of Completion

Adzharis-Tskali
GES -
Agara
Akamara
Akhalkalaki
Alazan No. 1
‘and No. 2
Ambrolauri
Baghari :
Batumi-Refinery
No. 429
Chitakhevi GES
Gori GES -
Khram GES
‘Kuataisi (Auto-
mobile)
Ortachala GES
Rachka
Rioni GES
Rustavi TETs
Samgori Stations
Shaori
Sukhumi GES

Hydro
Thermal
Ther mal
Hydro

Hydro
Thermal
Hydro. -

Thermal
Hydro
Hydro
Hydro

Thermal
Hydro
‘Hydro
Hydro
Thermal
Hydro
Hydro
Hydro

Sukhumi Municipal Thermal

Type Known Probable E/ E

16, 000
1, 500
3,000
3,000

8,000
1,500 -
10, 000

: 5, 000
24, 000 -
1,500
90, 000

20, 000

7,000
48, 000
75,000

7,000 -

20,400
3,000

% Footnotes for Table 3 follow on p. 15.
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Table 3

Generating Capacity of Main Electric Power Stations
in the Georgian SSR

End of 1953
(Continued)
Kilowatts
Under Construction
Probable Date
of Completion -
Station 2/ Type Known Probable b/ End 1954 End 1955
Tiflis TETs Thermal 8,000
Tkvarcheli GRES Thermal 49,000
Tkvibuli GES Hydro 14, 000
Zemo—-Avchala ’ )
(Zages) Hydro 36, 800
Zugdidi Thermal 1,500
Known 402,700 36,500 45, 800 31, 000
(£ 4 per-
percent)
Rural Stations 25,500
Probable 36, 500 464,700 510,500
Probable Totals 464, 700 510, 500 541, 500
(=7 pex;— (+8 per- (& 8 per-
cent) cent) " cent)
Rounded Totals 465, 000 511,000 542,000

a. There are 12 stations of unknown capacity; 9 of these are small
(average 2,000 kw) and 3 may be as large as 25,000 kw each. Five
of these are under construction. Completion dates are unknown.
b. Stations listed as "probable" are so listed for one of the two

following reasons:  either the size is not confirmed by more than one
source, or the estimate of size is only approximate.
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termittent supply and critical shortages in supply of power to in-

dustrial plants, particularly to plants of the Ministry of Nonferrous

Metallurgy and the Ministry of the Chemical Industry

1 nc x_‘umplc iU L

,wiiusn GES helpeu [0 aitevialc wne snortage. Even this addition

of capacity, however, leaves no surplus for any rapid expansion
beyond present plans in the chemical or nonferrous metals industries.

There are very few good output statistics on the Armenian
power system. Since both the Armenian SSR and Azerbaydzhan SSR
have been short of generating capacity to meet demand, it'is assumed
that the yearly hours of operation will be the same for both systems.
With this assumption, the yearly output of power in 1953 in Armenia
was approximately 2. 65 billion kwh. '

Table 4% shows the types and capacities of the main gen-

erating stations in Armenia.

I1I1. Transmission.

A. General.

Each of the power systems in the Transcaucasus has a
well-developed transmission network, consisting of 220-, 110-,
35-, 22-, 10-, and 6-kilovolt (kv) transmission lines. The 220-
and 110- kv lines are for long distance transmission; the lower
voltage lines are industrial feeder lifes except for the 35-kv lines,
whxch are used either as tie lines between individual substations
or as industrial feeders. The only known 220-kv transmission
lines in the Transcaucasus are the 2 transmission. hnes from _

Mingechaur to Baku.

*# Table 4 follows on p. 17.
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Table 4

Generating Capacity of Main Electric Power Stations
in the Armenian SSR

End of 1953

Kilowatts

Under Construction

Probable Date
of Completion

Station a/* Type Known Probable P_/ End 1954 End 1955
Alaverdi Hydro . 1000/3000
Arzni GES Hydro 47,000
Chirkir - Hydro 1, 600
.Dzora GES Hydro 46, 500
Dzhul'ya Diesel 18, 000
Dzhurkhor Hydro 4, 600
Gyumush GES Hydro 214, 000
Kanaker GES Hydro 88,000
Leninakan GES Hydro 5,200
Sevan GES Hydro 35,000
Yerevan GES
No. 1 and No. 2  Hydro 4,600)
2,200)
Total 395,500 25,200 47, 000
(+ 3 per-
" centf’
Rural Stations 15, 000
Probable 25,200 435, 700
Probable Totals 435, 700 482, 700
(1 4 perx- (£ 4 per-
cent) - cent)
Rounded Totals

436,000 483, 000

* Footnotes for Table 4 follow on p. 18.
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Table 4

Generating Capacity of Main Electric Power Stations
4n the Armenian SSR
End of 1953
{(Continued)

a. There are six stations of unknown capacity. These stations are
small, not averazging more than 2, 000 kw each. They may add 2 per-
cent to total.

b. ‘Sta’ti‘oh§_ l'isted as "'probable' are so listed for one of the two follow-
ing”r'ea'so’n'é elther the size is not confirmed by more tha.n one source,
or the estimate of size is only approx1mate

»

There is an extensive 110-kv network in‘the area,which is‘of
great importance, since it gives flexibility to delivery of power to
consuming localities.

The Azerbaydzhan and Armenian systems are interconnected
by a 110-kv tie line which runs frorri'Ming'e”chéfilr ‘to Kirovalkan.
The only other known intersystem ties area 110-kv ling- connectmg
Sukhumi in Georgia with Khosta in the. North Caucasus, Georgm a.nd
a 110-kv line from Mingechaur to Navﬂug». * -

These ties provide for interchange of electric power between
the power systems of the Transcaucasus and also with the North
Caucasus power system. The actual capacity of these ties is not
known, although the Azerbaydzan-Georgian tie is designed to have an
ultimate capacity of 18, 000 to 20, 000 kw.

B. Azerbaydzhan SSR.

Except for the Baku area, the electric power system of
Azerbaydzhan SSR is not nearly so extensively developed as that

* See Appendix D.
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of Georgia. More than 80 percent of the generating capacity of
Azerbaydzhan SSR is derived from oil-fired thermal electric power
stations; thus it is located adjacent to the load centers which are
concentrated in the Baku area. The only other large generating
center in Azerbaydzhan SSR is in the western part of the republic,
in the Mingechaur area on the upper Kura River. At present, the
majority of this electric power is used in the Baku area; delivery
depends on two 220-kv transmission lines and one 110-kv trans-
mission line.

The high-tension transmission system covering the Baku
area and the Apsheron Peninsula is extensively developed, con-
sisting of a 110-kv network which has been established to supply the
rapidly expanding heavy industrial concentration in the area. .There
are 12 known major receiving substations in this area. It is believed
that of the substations listed in Appendix A covering Azerbaydzhan
SSR, the named substations are the major receiving substations,
while the number-designated substations are distribution substations,
since they are constructed by or are located at industrial plants in
many known instances. Khurdalan is the substation at which the
220-kv transmission lines from Mingechaur terminate in Baku,
making it of major importance in the supply of power to the local
network.

In the western end of the Azerbaydzhan power system there
are two exceptionally important lines radiating from Mingechaur,
one a 110-kv transmission line supplying the Kirovabad-Dashkesan
area and the other a 110-kv line to Kirovakan, Armenia, constituting
the interconnection between the Armenian and Azerbaydzhan power
systems,

L

C. Georgian SSR.

As far as can be ascertained, the electric power system
of the Georgian SSR has the most extensive 110-kv transmission
system in the area under study. This system is especially important

- 19 -
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for full utilization of available power because 75 percent of the
electric power generated in the Georgian SSR is hydroelectric.

In most cases, the power is produced at a considerable distance
from the load centers, which are thus dependent on a well-
developed transmission network. For this reason, a major effort
toward construction of the necessary transmission lines has been
exerted during the last 5 years. An example of the difficulties
involved was the case of the Sukhumi hydroelectric power station,
which for 2 years operated at approximately one -fourth of its
capacity pending the construction of the Sukhumi-Tkvarcheli trans-
mission line. As of late 1953, the high-tension network in Georgla
appears adequate to handle present needs.

- Tiflis is the nerve center of the Georgian power system.
The city is fed from opposite sides by two major receiving sub-
stations. These substations receive the lines from Khram GES,
Zages, tie lines from the Armenia power system, and indirectly
“through these ties from the western part of the network. Tiflis
is'also thought to be the dispatching center for the Georgia power
system. Khram GES, the largest generating plant in Georgia, is
reported to be controlled from Tiflis, the telemetering being sent
over the,110-kv Khram-Tiflis transmission line..

D. Armenian SSR.

In the electric power system of the Armenian SSR the
majority of the generating capacity is concentrated in the Zanga
River cascade, and there is a well-developed 110-kv transmission
system from Yerevan up the Zanga River Valley to Sevan. The
river provides close to 65 percent of all the power generated in
Armenia. This abundance of hydroelectric power in the Zanga
Valley, especially in the area of Yerevan, has resulted in the
creation of a number of industries requiring large amounts of low-
cost energy. To supply the industrial consumers there are double-
circuited 110-kv lines radiating in both directions out of the Zanga
Valley. Kirovakan to the north has the most important major re-

- 20 -
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ceiving substation on the system, since the interconnecting trans-
mission line from the Azerbaydzhan system terminates here. All
the major cities in the Armenian SSR are connected by the 110-kv
transmission network.

IV. Consumption.

A. General.

The major industries of the Transcaucasus, from the point
of view of power consumption, are petroleum, aluminum, iron and
steel, manganese, chemicals, and coal. Major industrial power con-
sumers are estimated to require over two-thirds of the area's electric
power production. '

The power production in the Georgian SSR has been sufficient
to supply requirements, and there appears to be reserve capacity in
the system. The power systems of Azerbaydzhan SSR and the
Armenian SSR, however, have been severely strained since World
War II, and recent additions to generating capacity will only allow for
introduction of more normal operating conditions.

B. Azerbaydzhan SSR.

The industries of Azerbaydzhan SSR use more electric power
than the total amount used in both of the other Transcaucasian re-
publics. Most of this industrial consumption of electric power is con-
centrated in the Apsheron Peninsula, where requirements are approx-
imately 3 billion kwh per year. '

The most important economic activity in the Transcaucasus,
one that dominates the economy of Azerbaydzhan SSR, is the petroleum
industry. The industry is highly electrified, and during the period
1947-49 it accounted for more than 75 percent of the total power sales
of the Azerbaydzhan power system. 9/ Because methods requiring
large amounts of power are widely used by oil extraction enterprises
and because of new refining capacity added since 1949, consumption
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at the end of 1953, even with increasing consumption by other in-
dustries, still amounts to about 63 percent of the system's output.

More than half of the total power required in Azerbaydzhan
SSR by enterprises of the Ministry of the Petroleum Industry is con-
sumed in the éxtraction process. In the USSR, this phase of the in-
dustry has been électrified to a far greater ‘extent than.is true in.the
US. Although the trend is toward deep well pumps, “almost 50 pér-
cent of oil extraction in the USSR is accomplished by the .compres sion
method, which requires considerably more power than deep well
pumps.

In Baku is the largest and most comprehensive single
refinery complex in the USSR, accounting for about one -third of
the total Soviet petroleum production. It is composed of many
different types of equipment, including crude oil distillation units,
benzene alkylation units, installations for the production of lubrica-
ting oils and greases, and facilities for the manufacture of some of,
the chemicals used in refining as well as additives used in the final
products. LO_/

Administratively, many of the oil-machinery—produéing
plants in* Baku are subordinate to the Ministry of the Petroleum
Industry, and their power consumption is therefore included in
estimates of requirements of the Ministry. These machine -building
plants, including Lieutenant Schmidt, Kirov, Montin, Bakinskiy
Rabochiy, and others, produce such items as heavy drilling equip-
ment, bits, and machine tools.

Approximately 10 percent of the power production of
Azerbaydzhan SSR will be used by the-Sumgait Aluminum Plant when
it goes into operation some time in 1954, The plant will probably
produce 15, 000 tons per year during initial years of operation ‘and
will require a large amount of power since about 22,000 kwh are
needed to produce 1 ton of aluminum.
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Although there are 17 plants in Azerbaydzhan SSR which
fall into the iron and steel classification, not all of them are sub-
ordinate to the Ministry of the Metallurgical Industry. For this
reason, and because many are small plants on which information
is not available, the over-all power consumption of this segment of
industry cannot as yet be estimated. Apart from the Sumgait Metal-
lurgical Plant, the only steel producer in the area is Lieutenant
Schmidt, which belongs to the Ministry of the Petroleum Industry.
The Sumgait Metallurgical Plant is scheduled to be one of the largest
steel plants in the USSR when finally completed. It was in partial
operation in 1953, and the 1954 production rate may reach 350, 000 tons
of finished steel. Assuming a factor of 242. 5 kwh per ton of steel
made and rolled, power consumption will be about 84 million kwh
per year. 11 /

Another important industry in Azerbaydzhan SSR is chemical
production. The Sumgait Caustic and Chlorine Plant produces an
estimated 7, 400 tons of sodium hydroxide and 6, 600 tons of chlorine
per year and requires about 27 million kwh. 12/ Other plants and
their estimated annual consumption include the following: Neftechala
lodine Bromide Plant, 7.6 million kwh; Synthetic Alcohol Plant
No. 438, 3.0 million kwh; Sumgait Synthetic Rubber Plant, 2.3 mil-
lion kwh; Baku Iodine Plant, just under 1.0 million kwh. 13/

The construction materials industry is also well developed
in Azerbaydzhan SSR. Together, the Baku Asbestos.Cement Combine,
the Baku explosives industry, the Baku steel foundry; and the Kara
Dag Cement Combine probably consume about 35 million kwh per
year. 14/ The industry has expanded rapidly since 1949 and produc-
tion of the Asbestos Cement Combine and Kara Dag Cement Plant
is believed to have tripled. }i/ i :

Other industries in Azerbaydzhan SSR include automobile
and tractor, fish, food, electrical, and shipbuilding. Figures on
their power requirements are not available, but none is a major
consumer.

-23 -
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The power supply picture in Azerbaydzhan SSR will im-
prove in the next few years with the completion of the Mingechaur,
Varvara, and Karabakh hydroelectric stations. Although new con-
suming plants will be in operation at about the same time, the addi-
tional capacity shouid satisfy their requirements and allow existing
plants to operate more efficiently.

C. Georgian SSR.

The industrial consumers in the Georgian SSR are more
dispersed geographically than those in Azerbaydzhan SSR or the
Armenian SSR. Although Tiflis is by far the largest city in the
Georgian SSR, important industries are located in Batumi, Chiatura,
Kutaisi, Rustavi, Tkvarcheli, Tkvibuli, and Zestafoni. This spread
also means that the nonindustrial load is comparatively less con- A
centrated.

With respect to heavy power demand, the most important
industry in the Georgian SSR is metallurgy. The Rustavi Metals
Plant, which in 1953 produced an estimated 430, 000 tons of pig
iron and 450, 000 tons of finished steel, consumes about 130 million
kwh a year. 16/ At Zestafoni, a large ferroalloy plant consumes
about 219 million kwh per year. 17/ The Chiatura manganese
deposits, the second largest in the world, are being intensively
exploited. At full-scale operation, when the enriching factory is
completed, production will reach 2. 4 million tons a year, or one-
half of the Soviet total, with a power requirement of over 374 mil-_
lion kwh. These 3 plants consume about 44 percent of the available
power. 18/

- The Georgian SSR Coal Conmtbine, which has major centers
at Tiflis and at Tkvarcheli, supplies coal to the entire Caucasus area.
Production in 1952 was over 2 million tons. Since the mines of this
combine are among the most highly electrified in the USSR, power
consumption is estimated to be over 54 million kwh a year.

Although the petroleum production of Georgia is insignificant
in comparison with that of Azerbaydzhan SSR, there are 2 refin-
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eries in the republic with a total output of about 1. 5 million tons per
year. ﬁ/ Annual power consumption of the refineries is estimated to
be in the neighborhood of 48 million kwh. 20/

Other important installations in the Georgian SSR and their
estimated yearly power requirements include the Kutaisi automobile
plant, 24 million kwh; the Kaspi cement works, 18 million kwh; and
Tiflis aircraft plant No. 31, 1l million kwh. 21/

Known heavy industry thus consumes about 40 percent of the
total available power in the Georgian SSR. This figure includes esti-
mates for all large industrial installations as well as a 42 -million-
kwh allowance for smaller plants, and is believed to cover present re-
quirements. Although no reliable estimate can be made of the power
requirements of nonindustrial consumers, the figure probably does
not exceed 450 million kwh -- that is,20 percent of production. De#
spite a careful survey of all known industries in the Georgian SSR,
approximately 40 percent of 1953 power production cannot be accounted
for. ' '

There are, however, numerous indications of restrictions
on industrial production because of power shortages which, together
with the fact that power is imported into the Georgian system from
Azerbaydzhan SSR,show that the power system is operating at capac-
ity. 22/ Therefore, either large quantities of power are exported from
the system or large amounts of additional power are consumed by un-
known industries within the republic.

With respect to possible sale of power outside the system,
the only direction in which power co%d move is toward the North
Caucasus. The transmission line connecting the Azerbaydzhan
system with the Georgian system is used for the transfer of power
to the Geovgian system. As far as can be determined, there are no
transmission lines linking the Georgian system with the Armenian
system. There is, however, a 110-kv transmission line running
from Sukhumi in the Georgian SSR through Adler to Khosta in the
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North Caucasus and probably to Sochi. This line probably also
connects with the Sochi hydroelectric station at Krasnaya

Polyana. 23/ It is interesting to note that the transmission line

to the North Caucasus was built between 1948 and 1950, at a time
when the Azerbaydzhan systems were critically short of power.
‘Some overriding need must have dictated construction of a line

to the north, but until an analysis of the North Caucasus Power
System can be made, the nature of this need cannot be determined.

Because the estimates of the power requirements of known
industries are -generous, additional consumption in the area would
have to be attributed to industries whose existence has not yet been
established, :

The installed capacity in the Georgian system will increase
by approximately 17 p__ercq"nt' between 1953 and 1955, which will be
sufficient to satisfy the known industrial expansion during this pe-
riod. The Rustavi Nitrogen Plant, which may begin operation in
1955, is the only known major industrial project under construction
in deorgia. There are indications of plans for electrolytic pro-
duction of hydrogen at the plant. 24/ If these indications prove

.correct, the shop installations will probably be about the same size
as the Rirovakan Electrochemical Combine and will require about
400 million kwh per year.

D, Armenian.SSR.

Chemical production is one of the most important industries
in Armenia and is one of the heaviest power consumers. The larg-
est-installation is the Kirovakan Electrochemical Combine, wh1ch
produces an estimated 35, 000 tons Of calcium carbide and ~
50, 000 tons of unitric.acid a year. 25/ Its annual power con-
sumption for this output is between 106 and 1I5 million kwh per year. 26/
In addition, equipment for the production of heavy water has been re -
ported at Kirovakan 27/; this activity will require close to 250 mil-
lion kwh annually. —_
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The Yerevan Carbide Plant requires approximately 203 mil -
lion kwh for its yearly output of 70, 000 tons of calcium carbide.
This plant accounts for almost one-fourth of the total Soviet calcium
carbide production. 28/

Other Yerevan plants which are subordinate to the Ministry
of the Chemical Industry are producers of synthetic rubber, tires,
and polyvinyl acetate. The synthetic rubber plant has an output of
about 30, 000 tons a year and consumes 30 million kwh. For the tire
factory, . ; ’ T
. a power requirement of about 7.5 million kwh. 29/

There is a chemical plant in Alaverdi which produces
14, 000 tons of sulfuric acid and 45, 000 tons of superphosphates a
year. Assuming 15 kwh per ton of sulfuric acid and 25 kwh per ton of
superphosphates, annual power consumption is 1. 3 million kwh.

The requirements of the chemical industry in 1953 were at
least 352 million kwh per year. With the production of heavy water at
Kirovakan Chemical Combine, the total annual demand will reach
at least 602 million kwh,or about 35 percent of the power output.

Another of the large power.-consuming industries of the Armenian
SSR is nonferrous metallurgy, whose requirements will approach
800 million kwh a year. The 1953 consumption of Yerevan Aluminum
Plant is unknown, but it will, when completed, produce 30, 000 tons
of aluminum and require 660 million kwh annually. The Alaverdi
copper mining and smelting complex produces in the neighborhood of .
10, 000 tons of copper each year and consumes about 20 million kwh.
Consumption of the Zangezuri and Kadzharan Mining Directorates is
unknown.

Other industrial plants in the Armenian SSR are small power

consumers. An instrument plant, a compressor factory, and a
small hydroelectric turbine plant, all of which are in Yerevan, have
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an estimated annual power requirement of under 2 million kwh a
year.

The major consumption statistics of the foregoing dis-
cussion are summarized in Table 5. *

V. Vulnerabilities,

A. General.

Electricity is essential to the production of petroleum-
products, aluminum, refined copper, high-grade steel, and
chemicals and is by far the most economical and practical form
of energy used in many other industries. In the Transcaucasus,

a rapid expansion of genera.ting’and transmission facilities has
been and is required to satisfy the industrial need for electric
energy. Since World War II the demand has exceeded the supply,
and, except for Georgia, the systems have been severely strained.
Another unfavorable condition is the inability to shift power from
nonessential to essential consumers. Production of electric energy
has been tightly geared to industrial requirements and an austerity
program has been in effect which curbed all other electric con-
sumpti&n. Consequently, any decrease in power output cannot be
offset by shifting current from less essential consumers, but will
unavoidably have a direct effect on the industrial potential of the
area.

The three power systems serving the industries of the
Transcaucasus are all vulnerable because of a high concentration
of generating capacity in some locality on their system. Destruc-
tion or serious damage at such point's would cripple system operation
and seriously affect vital industries. The location of the more im-
portant areas of high concentration, and therefore of vulnerability,
is discussed below.

* Table 5 follows on p. 29.
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Table 5
Electric Power Requirements in the Transcaucasus
for Known Heavy Industry

End of 1953

Million Kilowatt-Hours per Year

Azerbaydzhan-
Ministry of the Petroleum Industry 2,200
Sumgait Aluminum Plant 360
Sumgait Metallurgical Plant 84
Sumgait Caustic and Chlorine Plant 27
‘Neftechala Iodine Bromide Plant 8
Synthetic Alcohol Plant No. 438 3
Baku Iodine Plant 1
Construction Materials 35

Georgia:
Chiatura Manganese Complex 374
Zestafoni Ferroalloy Plant 219
Rustavi Metals Plant 130
Georgian Coal Combine 54
Oil Refineries, Tiflis and Batumi’ 48
Kutaisi Automobile Plant 24
Kaspi Cement Plant 18
Tiflis "Aircraft Plant No.. 31 11

Armenia:
Kirovakan Electrochemical Combine 115
Heavy Water Production at Kirovakan 250
Yerevan Carbide Plant 203
Yerevan Synthetic Rubber Plant 30
Yerevan Tire Plant 8
Yerevan Polyvinyl Acetate Plant 5
Alaverdi Chemical Plant’ 1
Yerevan Aluminum Plant 330
Alaverdi Copper Mining and Smelting 20
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B. Azerbaydzhan SSR.

At the end of 1953, more than 80 percent of the generating
capacity of the Azerbaydzhan electric power system was located
in the greater Baku area. Even after the completion of Mingechaur
GES in 1954, 4 large stations in the area will still account for more
than 60 percent of the generating capacity of the system. Further-
more, the system has been strained since the end of World War I
to meet the mounting demands of the expanding industrial economy
of Azerbaydzhan and does not have any reserve capacity for emer-
gencies. The 200,000 kw added in 1954 at Mingechaur will still
provide no surplus. This concentration makes the power system
peculiarly susceptible to malfunction of any major components of
the system, with the possibility,of paralyzing the economy of
Azerbaydzhan.

C. Georgian SSR.

Although the generating facilities of Georgia are more
geographically dispersed than are thosé of the other republics,
there is nevertheless a generating capacity of over 200,000 kw,
almost half the entire capacity of the Georgia system, concentrated
in the Tiflis area. Of this, 90,000 kw are generated at the Khram '
GES hydroelectric plant which is reported to be automatically con-
trolléd from Tiflis by telemechanization over the Khram-Tiflis
110-kw transmission line. The city is fed by two major sub-
stations, Navtlugi on the eastern outskirts, and Bol'shoye Didube
on the western outskirts. From the last substation, power must
be fed to the western part of the system to supply part of the ferro-
alloy and manganese industry power requn‘ements Tiflis is the
d1spatchmg and transmission center of the system. Damage to the

Tiflis network would seriously curtail operation of the Georgia
power system.

D. Armenian SSR.

In the Armenian SSR, 65 percent of the republic's gen-
erating capacity is located on the Zanga River between Lake Sevan
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and Yerevan; with the completion of Arznit GES, the figure will rise

All of these stations are dependent upon the con-

to 67 percent.
The water is controlled by

trolled flow of water from Lake Sevan.
three sluice gates in a steel-reinforced dam at the outlet of Lake

Sevan. If the headwater control of the river were badly damaged,
the output of all the generating stations on the river would be seri-
ously disrupted for a considerable time. The concentration of power
facilities also means that the industrial consumers are dependent on
the high-tension electric power network radiating from the Zanga
River Valley. Major plants which would be affected by disruption of
this power network are the Kirovakan Electrochemical Combine, the
Yerevan Carbide Plant, and the Yerevan Aluminum Plant.

- 31 -
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APPENDIX A

ELECTRIC POWER STATIONS IN AZERBAYDZHAN SSR

1. BNZ TETs.
a. Location.
Baku, approximately 12 kilometers from Lake Zykh 31/;
3,200 meters from Catalyst Plant No. 11 of BNZ (New Baku Oil
Refinery). 32/

b. Estimated Capacity.

12, 000 kw.

c. Description of Plant. .}3/

BNZ TETs consists of 2 turbogenerating units and 4 boilers.
Each turbogenerator is 6,000 kw, 6 kv. Generator No. 1 was put
into operation in September 1952, and generator Nb..Z2 began:opera~
tion on 9 April 1953 while undergoing adjustment. Each boiler is
capable of delivering 75 tons of steam per hour. Boiler No. 3 was
being tested and adjusted onQ April 1953. Construction on boiler
No. 4 had not been completed at that time.

The station has a 6-kv bus with 35 oil-circuit breakers _.}i/
in concrete cells for the distribution net. These feed the facilities
of the New Baku Qil Refinery. "‘

BNZ TETs is believed to be connected to the Azerbaydzhan
power system, since parts of the refinery were operating and con-
suming electricity before this plant went into operation. The local
distribution network in Baku is known to be 6-kv.
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There is a 5, 600-kva transformer feeding unit No. 11
(catalyst.unit) of the refinery. 35/ '

Although the plant normally burns oil, there is reference
to the installation of hydraulic ash removal equipment; Lake Zykh
was to be used as an ash dump. Use of this equipment suggests
that the boilers are also fitted to burn coal. 36/ The station has a
60-meter high smokestack. -

2. Karabakh GES.

a. Location.

Unknown. This name suggests that the station is located in the
Karabakh plateau region east of Lake Sevan. There is a possibility
that Karabakh GES is part of the Terter River development, -which
has been publicized in the Soviet press

b. Estimated Capacity.
50, 000 kw by 1955 (possible).

c. Description of Plant.

This plant is under construction by organizations of the

Ministry of Electric Power Stations. 37/ '
T

An article which appeared in 1937 reported that Terter
GES would have a capacity of 50,000 kw. ‘It further stated that
the combined capacity of Terter GES No. 1and No. 2 would even-
tually be 140, 000 kw. 38/ The Terter River,a tributary of the Kura
River, flows from the Karabakh highlands.” Although no positive
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connections have been established between Karabakh GES and this
development, this station is assumed at present to be one of the
Terter stations. )

3. Krasin GRES.

a. Location,

Baku, Barlovo Sector on the shore of the Caspian in the
Stalinski District, 40°.23'N_. -49052'E,

b. Estimated Capacity.

91, 000 kw. 39/ ,

c. Description of Plant.

Although estimates of the 1952 capacity of Krasin GRES
have ranged from 90, 000 to 120, 000.kw, “the above €étimate is be-
lieved to be accurate on the basis of the following information 40/:
. Five turbogenerators have been reported at the station, in-
cluding two 24, 000-kw units, one 25, 000-kw unit, one AEG 8, 000-kw unit,
and one AEG 10, 000-kw unit. _‘g_/

A Siemens turbine
probably belongs to one of the first generators. 42/

The ~ production figures of this plant from
August 1947 to September 1948 confirm this estimate of capacity. 43/

the existence of nine boilers at the station.

35 -
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d. Operation.

Reports on operating efficiency for periods in 1948, 1949,
1950, and 1952 are available The
expenditure of standard fuel in kilograms per kwh ranged
from 0.589 to 0.527, averaging 0.549. The percentage of total pro-
duction of electric energy used for the plant's own needs ranged from
5.51 percent to 4. 62 percent, averaging 4. 95 percent. ﬁ/

. Between August 1947 and Séptember 1948, Krasin GRES
operated at an average plant factor (average load/rated plant capacity)
of 86 percent.

There is evidence of replacement of equipment, installation
of automatic boiler control, and plans for the construction of a shore
pumping station. 45/

-Since 1950; there have been indications of a regular repair
policy. Each turbogenerator and boiler wa's overhauled once a year.

4 Krasnaya Zvezda GRES

“ Location,

Baku, southeast part of the city, Shaumayamovsky District,
40°22'N- 49°55'E 46/ :

b. Estlmated Capac1ty

161,000 kw to 163 500 kw.

e

c, “Plant Description.

The station was first put in operation in 1900. 47/ The last
exact known capacity was given in 1935. At that time, there were in
operation 8 generators, totaling 109,000 kw. There were two 7, 500-kw,

- 36 -
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1,500-rpm AEG generators which were installed in 1914; also, three
10, 000-kw, two of which were rated atl, 500 rpm and one at 3, 000 rpm.
The first two were manufactured by Esher-Viss and the third by VKE.
They were installed in 1920, 1924, and 1925 respectively. Two other
generators were 20, 000-kw, 3, 000-rpm Metro Vickers installed in
1928 and 1930; and one 24, 000+kw, 3, 000-rpm generator was manufactured
by LMZ (Leningrad Metals Plant). 48/ The following machinee °

T o one AP-25-1 of
25,000-kw capacity, one AK-25-1 of 25, 000 kw capacxty and one
12 000-kw turbogenerator

Thus the station had 11! turbines

at one time or another having a total capacity of 171, 000 kw.

+ the station had

only ten generators in operation in 1953.

There are output figures extending over the
period August 1947 tc September 1948. During this period the average
daily output never exceeded 150, 000 kw

Operating statistics {ur RKiasicya
Zvezaa GRES are given in Table 6. %

Considering the average output figures above and the size
and age of installed generators it seems probable that one of the
7.500-kw or 10,000-kw generators was removed. Thus the station
capacity is estimated to be between 163, 500 kw and 161, 000 kw.

the station has 16

boilers i vperation.
d. Operation.

Krasnaya Zvezda GRES is the oldest and least efficient
of the three thermal-electric stations in the Baku area. As soon

* Table 6 follows on p. 38.
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Table 6

Operating Statistics for Krasnaya Zvezda GRES 51/
August 1947 - September 1948

Output

Average Plant

. Thousand Thousand Factor a/

Date . KWH KW [Percent)
30 Aug 47 3, 046 127 78.8
3 Sep 47 2,761’ 115 71. 4
8 Sep 47 2,710 113 70.2
9 Sep 47 . 2,712 . 113 70.2
18 Sep 47 2,857 , 119 73.9
20 Sep 47 2,690 112 69.6
-1 Oct 47 3,240 _ 135 83.%6
6 Oct 47 3,361 _ 140 87.0
Nov 47 3,072 128 79.5

13 Nov 47 - :

20 Nov 47 2,968 123 76. 4
21 Nov 47 3,072 _ 128 79.5
18 Feb 48 3,248 - 135 _ 83.6
6 Mar 48 3,220 134 - 83.2
7 Mar 48 _ 2,757 o 115 71.2
16 Apr 48 3,551 148 91.9
17 Apr 48 3,364 . 140 87.0
18 Apr 48 3,517 & - 146 90.7
8 May 48 2,973 123 76. 4
9 May 48 3,270 136 84.5
14 Jun 48 3,463 144 89. 4
17 Jun 48 3,015 125 77.6
29 Jun 48 3,025 126 78.2
6 Jul 48 3,060 127 78.9
9 Jul 48 3,015 125 77.6

a. Computed.
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Table 6

Operating Statistics for Krasnaya Zvezda GRES 51/
August 1947 - September 1948

(Continued)
Output

: Average Plant

Thousand Thousand Factor _a_/

Date . KWH KW _(Percent)
30 Aug 48 ' 3, 018, 126 78.2
31 Aug 48 3,046 127 78.9
7 Sep. 48 3,130 130 80..7
8 Sep 48 3,368 140 87.0
9 Sep 48 3,598 150 93.2

a. Computed.

as there is any spare capacity in the Azerbaydzhan power system,
.this plant will probably be used more for peaking power.than for
" base load. '

.Reports on capital repair show a consistent maintenance
program under which all boilers and generators are overhauled
once a year.

Operation reports of 1948 t:'l'xrough 1952 give a range of
fuel expenditure from 0. 598 kilograms per kwh to 0. 536, averaging
0.568 kilograms per kwh. Station usage in percentage of tofal gen-
erated electric power ranged from 5. 82 percent to 5. 36 percent,
averaging 5.68 percent. 52/ |
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Krasnaya Zvezda GRES operated at an average plant factor
of 80.3 percent during 1947-48. Although no new units are known to
have been installed at the station, the efficiency of the plant increased
after December 1949. This rise is interpreted as a result of increased
power capacity of the power system. New units at Sumait TETs were
cut in approximately at this time, thus reducing the strain on the system.
Krasnaya Zvezda was then able to conduct a regular maintenance pro-
gram and to operate at a lower plant factor.

5. Mingechaur GES.

a. Location,

Mingechaur, on the Kura River where the river cuts 53/
through the spur of the Boz Dag mountain ridge, 300 kilometers north-
west of Baku, 40°45'N-47°03'E.

b. Estimated Capacity.

IOO, 000 kw in December 1953; ultimate capacity-300,'£000.fkw.

C.. Descnptmn of Plant.
When completed Mmgechaur GES will be the la’rgeqt-po*wer
station in the Transcaucasus. The plant will have 6 genérators;.. 5 of
which are either being installed or awaiting installation. 54/ No ref-
erence to the exact capacity of the generators has been noted. Since
a figure of 300,:000 kw for the station is renarted in the Soviet press

they are possibly rated at
50,000 kw. 55/ They have a generator voltage of 13.8 kv and a nor-
‘mal frequency of 50 cycles. 56/ One generator is known to be an
SV217/6140. 57/

In November 1952, work began on the installation of the.
stators of two turbines. 58/ A complete set of special bushings
for the first two units was ordered for delivery not later than July
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or August 1953. 59/ The first two units were put under industrial
load 4 January 1954. As of 1l January 1954 unit No. 3 was 34 percent
completed, and unit No. 4 was 11 percent completed. 60/

There is reference to a 70, 000~-kva, 50-cycle transformer
with 13.2-kv primary and 230- and 220-kv secondary taps, the
secondary currents being 176 and 184 amperes respectively. 61/
From the data given, it is apparent that this is a 3-phase trans-
former. How the transformer will be fitted in the transmission
system is not known. The only identified 220-kv transmission lines
from Mingechaur are those to Baku. 62/

d. Dam Construction.

)

According to the Soviet press, the dam is to be d.5 kilo--
meters long, 500 meters wide at the base, and 76 meters high;
the penstock is to be 500 meters long. 63/ The reservoir will
contain 16 billion cubic meters of water and will have a length of
approximately 50 kilometers, a width of 15 kilometers, and a .
depth of 60 meters. It is an arc-shaped dam of clay earth, andsgrayvel,
with a concrete facing. 64/

6, Nukha Hydroelectric Plants No. 1'and No. 2. .

a. . Location,
Nukha, 41°13'N-47°12'E.

b. Estimated Capacity.

e
No. 1! 600 kw. No. 2; 1,600 kw.

c. Description of Plant.

Plant No. 1 at Nukha was completed in 1934 and has a
capacity of 600 kw. 65/
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Plant No. 2 was completed in 1935 and has two horizontal
Pelton turbines produced by LMZ (Leningrad Metals Plant). The
machines are rated.at 830 kw at 600 rpm. 66/

d. Dam and Headworks.

Plant No. 1 has.a diversion intake to a 1,430 -meter-long
penstock supplying the plant with a 40-meter head. The diameter
of the penstock is 0.8 meters. ‘The surge tank is cylindrically in-
clined, of reinforced. concrete, 2.0 meters in diameter and 13. 5
meters high. 67/

Plant No. 2 has a 160-meter head.

e. Operation,

Bo‘th-:of ;th_e,,.s;a' lﬁl_ani:s supply ;ghe-nsilk Combine in Nukha,

7. Se~veinaya.~GI{E_£S.
aj. ‘L.ocat'ion.
Northeast of Baku, 40°29'N-50°12'E.

b. Estimated Capacity.

100, 000 kw. 68/

c. Description of Plant.

The first section of Severnaya GRES, which contains
2 boilers and 2 condensing turbogenerators, was put in operation
in February 1954. 69/ '

Construction of the station began in 1949, but the main A
group of construction workers did not arrive until early 1950. 70/
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In Novembex 1952 the Spviet ‘of Ministers’ de,cre.ed.ihat two turbo-
generators were to-be -put into operation in 1953, and there is
evidence that work is proceeding on- schedule, 71 / .In July 1953,
arrangements-were made-for -adjustment -of ‘the thermal sysfem of
the plant. .This process usually takes place-at least 4 months be-
fore a power plant begins ©peration. .In August 1953 a 31, 5D0-kva
transformer was being installed at the station. .72 / -

d. .Operation.

-Severnaya GRES will operate a8 part of the Azerbaydzhan
power system and will use coal or .oil as fuel. Zi'/.' :

8. : .Sumgait TETS.

a. .Location.

_Sumé-p.it, 40 kilometers northwest of Baku; about 300 meters

from the .Caspian Sea:shore,’ bétween-the ‘Sea and:the. Tube Rolling
Mill, 40°33'N-49°37'E. .74/ :

b, Estimated Capacity/
250,000 kw. 75/ 1

&. .Description of Plant.
’ The Sul,:ng';'a.it'{j‘C?i;tt_r?l:.I'-Iea.t“and Power.Station went-into © .

" operation in 1941 with.two generating units, having a total capacity
of 50,.000 kw; Turbogenerators ‘No..I and'No. 2 have been iden-
‘tified as AP —25—1311(1 OM—ZEI -r.eﬁltﬁ'é.Ct:;lV_er,‘ ea.ch With a éap’acity
of 25, 000 kw. lf_:_[ L ' R o :

Expansion of the station began-in 1947, and in 1948
o expansion of a
third section were noted. '
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-+ t. i :The following. turbogen,erators haye been.identified as
mstalled 727/ ‘since 194 7:; Nag:3,,a- 50, 000-—kw unit, . began opera-
tioniin. Oqtober 1948; Noi:- 4)va.s 1dbnt1£1ed as anAK-50 with a -
‘capacity of 50,.000 kw: and hegan:. operatmg in April 1950; No. 54
probably: a.50,:000-kw unit,- was scheduled. for. completxon in )
October 1951, "although. a.ssembly‘work was still :going on in No-
vember 1951; No..6 is assumed to be a:50,.000-kw.unit because .
th¢ other units installed since 1947 have had this capacity. It
was !about ready’ for operation in January 1953, but had not
yet started operation on 13 April1953. 78/ .The fact that this
madhiné-is hydrogen cooled .suggests: ‘that ‘the other new ma.chmes
may also be hydrogesi-codoled:-79/

Fuel consumption data indicates that turbogenerator No,. 5
was in operation by the end of November 1951, bringing the capacity
at that time to 200,000 kw. -By June 1953 at the latest, turbo~
generator No. 6 should have gone into operatlon, making the station
< i:total: 250,000 kw.: 80,/, I .

- - = _/(
There are 7 boilers in Sumgait TETs; boilers No.. 3:.
‘through No. 7 were installed during the expansion. The exact
capacity of No. 3, which began operating in.1948,:.is unknown;
‘No. 4 began operation on 31 March 1949 with a capacity of 200
tons per hour; boiler No.- 5 has a capacityof 400 tons per honr
and was put under load on 20 December 1949; boiler No. 6, a
TP-200 with a capacity of 200 tons per hour,- began operating
at the end of 1951 or early in 1952. 81/ ‘With'the operation of
Noz:T7:on 25 Mazxch 1953, the, bo:ler mstalla.tmn was completed 82/
vedpTen wot Psdsos o 5 ,-,-_:—.,; 2% P TP :
—rest ‘Sumgait '-TETS 18 connected to the Azerbaydzha.n powers.
netwm-lc

ly
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this plant to coal operation. 83/

is given in Table 7.

in November 1953 discuss plants to convert

Power production at-Sumgait TETs for the period 1947-50

Electric Power Production at Sumgait T

“Table 7

1947-50

ETs _2_3_‘3/ .;a_/*

# Footnotes for Table 7 follow on p.

46.
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Number Computed -Computed Computed Effi-
of Average . Average Plant -ciency
. Date Days KWH/Day KW _ Factor b/ '.Z_Ca;pa’c':_ity
Jul 1947 31 993,917 41,413 82.8 0.60 50, 000
Aug 1947 31 1,033,954 43,081 86.2 0.60 50, 000
Aug 1948 31 1,184,488 49,353 98.7 0.554 50,000
‘Sep 1948 20 1,180,320 49,180 98.4 0.554 50,000
Oct 1948 10 1,383,063 - 57,628 0. 554 Turbine No.
: ' ' : 3 cut in
Nov 1948 10 936,740 39,864 0.528 100,000
Dec 1948 23 1,609,776 67,074 67.0 0.528 100,000
Jan 1949 31 1,884,457 18,519° 78.5 0.528 100,000
Feb 1949 24 2,059,945 85,831 85.8 . 0.509 100,000
Mar 1949 31 .. 1,913,450 79,727 79.7 0.520 100,000
~ Apr 1949 30 1,673,670 69,736 69.7 0.520 100,000
Jul 1949 15 1,538,022 64,084 64.1 0.530 100,000
Sep 1949 30 2,365,888 98,703 98.7 0.520 100,000
Nov 1949 30 2,291,604 95,484 95.5 0.520 100,000
Dec 1949 31 2,427,693 101,153 101.1  0.508 100,000
Jul 1950 20 2,629,332 109,555 73.8 0.511 150,000
' Turbine No.
' 4 cut in
Oct 1950 - 31 -3,181,.789 132,575 88.4 0.511 150,000



‘Table 7

Electric Power Productmn at- Snmgalt TETs 84/ a/
: v, -.1947-50
(Contmued)

a. Derived from amounts of mazut received when electric energy is
computed from fuel quantities; the following formula used 85/:

OM x VM ¢ kyh for whatever i)ez.'i"b:d';the. fuel qmahtities cover.
QCxE ’ "’

QM = the heat value of maznut, whlch is 9 600 kllocalorles per
kilogram 86/,

QC .= the heat value of conventional fuel which is 7, 000 k:Llo—
calorles per kllogram, , ,;

VM = ~ma__zut' in kilograms;

efflciency va_lue in kzlograms per ‘kwh.
»b Expenditure of standard fuel in kllograms per kwh.

F1gures for any one month may not show the exact average
. for the sta,tmn since no actual mazut consumption figures a.re g1ven,
Jbut since mazut inventories may be assumed to be constant over
, this permd of . time they are indicative of the output of this plant
Where actual output data are available, these figures agree. very
closely. These figures also conforrff to the increase in output ex-
pected from the known 1nstallat1on time of new turbogenerators.,

d. . Op'eration.

e Sumgait TETs;, along with Mingechaur, can be expected to
be used as a base load plant-for the Azerbaydzhan power system.
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This plant is the largest and most efficient thermal plant on the

system.

Operating statistics fo
to September 1948 are given in Table.8. 87/

Operating Statistics for Sumgait TETs
-August 1947 - September 1948

Table 8

r specific days from August 1947

Date

"3 Sep 47
8.Sep 47
9.Sep 47

) 18 Sep 47

20 Sep 47

~ 1 Oct 47
6 Oct 47

Nov'47 b/

13 Nov 47

20 Nov 47

21 Nov 47

18 Feb 48
6 Mar 48
7 Mar 48

16 Apr 48

17 Apr 48

18 Apr 48

Computed

Output
Plant
Thousand Average Factor af*
KWH Thousand KW  [(Percenf)
1,124 46 92
1,100 45 90
1,122 46 .92
- 1,120 46 92
. 1,130 47 94
504 21 42
352 14 28
1,153 48 96
1,107 46 - 92
1,065 44 - 88
1,162 . 48 96
1,179 49 98
1,203 50 100
1,206 50- 100
1,205 50 100
655 54

27

* Footnotes for Table 8 follow on p. 48.
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Table 8

Operating Statistics for Sumgait TETs
August 1947 - September 1948

{Continued)
Output . -‘Compnuted
Ce Plant

Thousand © Average ‘Factor a/

Date - KWH Thousand KW  (Percent)
8 May 48 1,189 49 98
©°9 May 48 587 24 48
14 Jun 48 600 25 50
" 17 Jun 48" 1,162 48 96
29 Jun 48 | 1,166 48 96
6 Jul 48 1,176 49 . 98
9 Jul 48 ' 1,164 48 96
25 Jul 48 ' 1,087 45 S 90
30 Aug 48 1,129 47 94
31 Aug 48 1,172 49 98
7 Sep 48 1,111 - 46 92
8 Sep 48 1,188 49 ' 98
9. Sep 48 | 1,205 50 £ 100

a. Average plin_t factor is 86 percent. -
b. -Day of month unknown.

.

9. Varavary GES.

a. Location.

Exact location u.nknowﬁ; within 10 kilometers of
Mingechaur. 88/
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b. Estimated Capacity.

100, 000 kw.

c. Description of Plant.

Varvary GES is currently under construction and will
cost over 100.million rubles. 89/ One generator will be a 145-
rpm machine from plant No. 659 of the Ministry of the Electrical
Industry. 90/ Turbines will be supplied by LMZ (L.eningrad
Metals Plant). 91/

If the specuaed capacity of the exciters we-¢
twice as large as necessary, the generators would have a capacity
- of approximately 50,-000 kw. Since the station has at léast Z gen-
erators, .a conservative estimate would make Varvary GES=a =
' '100,.000~kw station.. -

d. .Dam and Headworks.

Basic preparations for building of the dam were under way
in the summer of 1952. _(E_/ :

10. Zurnabad (alsp known as Suraabat) Diesel and Hydroelectric
Plants. ' o s

a. .l.ocation.

Zurnabad, 40°30'N-46°15'E. Located on Gyandzha River
below Kirovabad. ' ' '

b. -.Estimated Capacity.

Diesel stafion, .5,.750 kw. -Hydr.oele.ctr_ié station, . .
1,256 kw. 2':1_/
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c. Description of Plant.

No physical description of these plants is available. The
hydroelectric station has a head of 87 meters. 95/

d. Operation.

The average available capacity* of Zurnabad Hydroelectric
Station is 1,256 kw; in the wintertime the minimum is 650-tc 430-kw. 96/

It is believed that these plants are connected to the
Kirovabad city nefwork and thus connected to the Azerbaydzhan
power system through the Mingechaur-Kirovabad tie.

11. Rural Ele ctl-"ic POWer'Stafions.

There is llttle information on the rural power stahons m /
Azer*avdzhan SSR. ’ ‘ '
references could be found in the Spviet press
o1 periodicals. The total capacity of rural stations in the republic
is probably under 15,000 kw. .The following stations, all hydro-
electric, have been mentioned:

a. Aliabadsk GES jin Zakatal'skiy Rayon, placed in opertation
in 1951. 97/

b. Alichevskaya GES, an interkolkhoz station in Kubimsluy
-Rayon, 98/ placed in operation in 1951.

c. Anikh.GES in Kusarskiy Rayon placed in operation in
1951. 99/

’

d. Asker.anskaya GES in Stepanakertskiy Rayon, placed in
operation in 1951. 100/ '

* The average available capacity refers to the potential utilization
of equipment over a period of an entire year as limited by the vary-
ing flow of water.
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e. Belokani GES, 41°42'N<46°23'E, under construction in
1953. 101/

f. .Khoral .GES in Kusarsluy Rayon; placed in operation in
1951. 102/

"g. -Lenkoran GES No. 1 and No. -2 near the city of Lenkoran,
Construction 103/ .0of GES No. .2, which is to have A Jcapa,czty of

‘800 kw, was begun 104/ in May 1953.

h. -Matsekhskaya GES in Zakatal'skiy, placed in opexation
in 1951. 1"05 105/

i. Mudzukh GES in Kusarskly Rayon, placed in operatmn in
1951. 106/

j. .Shikhakeran Village GES, placed in operation in 1951. 107/ .

-Verkhiyanskiy GES in Za.kata.l”shy Rayon, placed in opera-
t10n in 1951 108/

/
12, ..Othér Electric que,r Stations.

h]

Minor electric power plants in Azerbaydzhan §SR are listed .
in Table 9 ¥

The stations listed in Table 10%* were mentioned in a docu-
ment 109/ published in 1952. Since documentation for the report
is not'_a—v_aﬂable, and since no other references to these statlons

*'ha.ve been:aoted they are included in a separate list.

"

-

* ‘Table 9 follows on p. 52,
%% -“Tabple 10 follows on.p. 54.
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Table 9

Minor Electric Power Plants in Azerbaydzhan SSR

Name

Location

Capacity (KW)

AXkhtuvinsk GES .a/*

Artem Qil Trust Power
Station '

Kirovabad Power Trains _‘R/

Mugan Diesel Stations

N.akhj.éhev.an. Diesel Power
Station c/

Sal'yany Thermal Electric
Power Station d /

Shamkhor GES e/

Siazan Electric Power
Station f /

Stepanakert GES _g/

Akhtuvinsk,
part of Kura-Arak
irrigation system

On Artem Island,
40°28'N-50°18*E

_Kirovaba,d,
40°41'N-46°22'E

Mugan,
. 40°06:N-48°49°E
‘Nakhichewvan,

390]12'N=45°25'E

Saltyany,
390936'N-48°59'E

' .Shamkhor,

40°50'N=46°09'E

41°02'N-49°10'E

39949'N-46°45'E

% Footnotes for Table 9 follow on p. 53.
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Unknown,
probably small

2,200 111/

" Unknown; small

One 4,200,
other two un="
known 114/

Unknown

1,400
Unknown,
probably small

5, 000

Hydro unknown;
thermal 400 kw *
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" Table 9

Minor Electrn: Power Plants in- Azerba‘ydzhan SSR
(Continued)

a. Under constructon in last.quarter of 1949. Two generators
were to be installed. A.diesel generating station containing a
368-kw generator, probably for construction, also exists at this
location. .Station belongs to the Muustry of the Petroleum In- .
dustry. 110/

b. At least.two power trains, No. 52 and No. 67, have been oper-
ating in the Kiroyvabad area. 1n addition, No. 49 has been at
Dashkesan. .112/ Only available reference concerns fmancmg and
planning. 113/

c. Only avallable reference mentmned allocation of 10 tons of-
‘solar oil, for which diesel fuel 'was requested as a substitute. 115/
d. .Three 350-kw generators reported installed in 1947, and plans
for a fourth unit. 116/ :Station to be used mainly for ,u-r1g_at10n_
pumping. 117/ T '
e. . station in planning stage in mid-
- 1952. high-pressure hydroelectric sta-
tion under construction in 1952. 118/

f. Belongs to the Ministry of the Petroleum Indusﬁry. Message
requested four 16. 7T-kw exciters, Wh;ch would provide for 4 gen-
erators of at least 1,250 kw each. .Total nhumber of generators

in station unknown. 119/

g: Under constructi_.gx—l—in 1947. Hydro station is presumably

on the Karkachan. River. 120 / A
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Table 10

Electric Power Stations in Azerbaydzhan SSR

Reported but Unconfirmed

Capaé ity

* Footnotes for Table 10 follow on p. 56.
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" Locatiaon and Naine. Coordinates Fuel (KW) Consumer.

Agadam, 250 kilometers 39959* N Oil Small
east-southeast of ©° .- 46°56'E
Baku a [* o __

- Baku, .Lieutenant Schmidt 40°24' N oOil 4, 000 . Lt. Schmidt
* ‘machine factory power 4905‘0' E ' factory

station, 1 kilometer Azenergo
northeast of main railway '
station.}l/

Baki, old power stationin 40°24' N  Oil 2,200 . Refineries
east part of city ¢/ 49°50'-E

Baku, .Andreev refinery 40°24' N Oil 2,000
power station on the -49°500'E
gulf 4/ ‘

Baku, street car company 40_024;' N~ Oll ' S‘nfxall : "
power station "~ 49°50'E ' '

Baku, 'Chernogor.odékaya 40°24" N Thermal 45,000 Oil refinery
TETs e/- T 49°50' E (Plan)

Baku, Neftechala District 49%0:' E Oil Small
£ / (Plan)



Electric Power Stations in Azexr

Table 10

baydzhan SSR

Reported but Unconfirmed

TOP SEERTT

(Continued)
; Capacity
Location.and Nime Coordinates _Fuel (KW) . _Comnsumer
Chiragidzor, 305 kilo~ 40%27' N Hydro 1, 500
‘meters west.of Baku g/ 46°19' E S o
_Daskesan, 265 kilometers ~40°31' N Oil 1,200 - Local industry
* west of Baku, onthe 46°06' E and iron ore
left bank of the Kashkar mines
.Chai-River at the foot-
of:Shah:Dag k/
Kedabek, 330 kilometers .'40"035' N Hydro Small Pyrite.s
west of Bakui/ 45°48''E mines
Khaldan, 210 kilometers 40943’ N
west-northwest of Baku - 47°13'E
Kirovabad TETs, 250 .- 40°42' N  Oil 6,000
kilometers west-north- 46°21' E
westof Bakuj/ i .
Nasosmaya k[ . . 40°36!N - Ol . 45000
' B 49°33v g ' "
. Shamkhor Thermal 40%50' N Oil ‘Small
‘Electric Station 1/ 46°09' E
55 -
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<+ Table 10

... Electric Power Stations in Azerbaydzhan SSR
"o+ Reported-but Unconfirmed

.7 (C.ontinued)
a. Diesel generator undexr reconstruction 1947 to give more power:
b. Two diesel-generxators.
-c. »Diesel generators
d.. Diesel generators

e. Planned for construction in-1946-50; Work in progress.in 1946, .Since

. no other source has reference to this plant, -it seems .probable it has not
been built.

. -f.. Possibly Neftechala, 39°18'N-49°11'E. Three di_e_ae.l plants planned

- . for.construction 1946-50¢ at leastone of these in operation in.1947.

g. ~Gould be Zurnabad Hydroelectric Power Plant

since these plants are the samie size and locate_d
at approximately the same place. Coe o
h. Nearmg complet:.on in late 1948 1 700 feet above sea 1eve1 Diesel
plant.= . ibe : » S
i. H_lgh pressure plam: : - L
j. -Brick building. .Old P/S d1ese1 generator, 2 oil tanks, .cooling pon.d.
k. Diesel generator. Ol : : SAPRL .'~
1. .In operation in 1947; was to be reconstructed to give more power
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APPENDIX B

ELECTRIC POWER STATIONS IN THE GEORGIAN SSR

1. Adzharis-Tskali GES (ATs GES).

a. Location,

24 kilometers southeast Aofi Batumi on the ,Adzhalj.ia_:-’l‘skali
‘River; 1 kilometer sputh of Ut Kiva, 41°35'N-41°52'E. 121/

b. Estimated Capacity. ,

16, 000 kw.

c. .Description of Plant.

ATs GES started operation in 1935. .It has-two 8, 000-kw
gene_r.a.tofs pperating under a 4l-meter head. .The plant was de-
signed for an average annual output of 106 million-kwh. 122 / "Auto-
matizati_{)n'l of this plant was completed in 1949. 123 ;]

The incoxrporation of ATs GES into the Georgian power
system helped to solve the problem of ‘winter peak load on the
system. .Because ofthe subtropical flooding condition of the
. _‘A:("l—zhdris_-l’_l‘skali'Rive_r,'.the'i'i’ve_r .hats' max1mum flow. in winter,
and ATs GES. will: therefore be able ',toio_pgr.a,t'e- at full capacity dur-
ing the season when demand is highest.=124/ .= . | |

2. ..Alazan~Hydroe_1é_,cvt:,ic 'Stafions No. l»and_Np. 2.

a. .Location.
, l.ocation.

Tsnoris Tekhali, 41°37'N-45°59'E. 125/
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b. .Estimated Capagity.:..... .. .

. Station No: 1: 8,000 kw. 126/ Station No. 2! possibly
4,800 kw. 127/ o yog wmiy s mozor o o o

R e R LR A

c. Description of Plant.

Plant No. .1 has two 4 000 kw Sovlet generators with voltage
of 6.6 kv. The 2 turbini€s are Francis horizontal turbmes of .
4,500 hp at 500 rpm. They were manufactured in the USSR. The
- ...plant has a 33-metex. head and 18 beheved to be connected to the
Georgmn power system.. 123/ e -

e S to
IE R S

_The details of Plant No. 2 are unknowu.
the station was under constructlon in March

1953. 129/

3. .Chitakhevi GES.

-a. .Location.
'_."__ !

: s Fpur k;lometers downstream- from Dyiric on the left bank of

the Kura River, 10 leox:peters south of Borzhom:L/, 1°37‘N- N

43°17T'E. 130/ ,

!
|

b Esnmated Capamty.

24 000 kw

rer

c: : .De,scmp_tlox; ;gf Plant.{

This station was reported under ctonstruction in. 1948
Although subordinate o the “Minisfry-of the Coal Industry;-it is
connected to the Georgian power system. The plant has three
8,.000-kw generators. -All three units have been reported ‘auto-
matized. 131/ For a ‘photograph, of the statmnl see. Figure 3%

#* Following p. 78. -

L
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d. .Dam and Headworks.

The dam is near: Kvabi»skeyi‘,_”}.kilometers upsiream from
Dviri. .It is made of concrete and is 60 meters long and 13 metenrs
high. There are 4 sluice gates and a concrefe channel running 2.5
kilometers downstream near the left bank to a tunnel 4 _kilbmeters
long. .From here, 3 metal penstocks 2.3 meters in diameter and
500 meters long carry water to the po\ie_rhousle.wﬁﬁ_l_ L

4. -Gori GES.
a. .Location. -
- 50 kilometers west-northwest ‘of Tifhs,
of Gori, 41°58'N-44°%07'E.

3 lulq nﬁét_ér s west

b. .Estimated Capacity.

1,000 to 1, 500 kw.

 ¢. _Description of Plant.

The capacity estimates of this plantare based bn the
attached photographs, one of which shows fwo generators. .These
generators appear to be 500 to 750 kw each.

The station is probably connected to the 110-ky trans-

mission network through the Gori substation. .(See Figs. 4-7*
for photograph-of the 110-kv: transmission line, the penstocks, |

and the hydroelectric fturbines.)

[ L

5. .Ortachala GES o

a. " Location.

1300 Aragvintsev Bridge!! where the Kura River emerges
from a rocky gorge, 133/ 41°42'N-44°45'E.

%* ‘TFollowing p. 78.
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b. Estimated Capacity. ,

: -_2-0, 000_ :l_c'w;*(.pi?bbable yminimuz__n) T
ey - Descnipt;on of Pla.nt. e
. . P . ';t .
-".-.-'='.~"-:i-- The two plctures (see Flgs .8:and. 9*) show a. model of ‘the

station and:the .construction.site.- ;The. plant- is.still: u.nder .con--
struction. 134/ .One report indicated that a 20,.000- kva transformer
was about to be connected in March 1953. 135/ When completed

the Ortachala hydroelectric station W111 be connected t6 thé ‘Georgian

power system.

gL

6:+ Khram GES.:
a. Location.

100 kilometers southwest of Tiflis, be tween Tsalka and
Molotovo on the Khram River. .. D

b. -Estimated Capacity.

hl

90 000 k:w

c. De SCIlp_thIl oi' Plant,-

S Kh:ram GES (see Figs. .10-and 11*3 ‘consisats of 3 genera-
ting mnts each of which-has an esnmated gapacity of 30,.000 kw.
This: esnmate A5, based upan the cpnsideratlon of the follow1ng
three factors: ;

(1) The plant has a 480-meter head and -3 penstocks
(see F1g 10%), each of which is capable of delivering 8 ciibic -
meters of water per second, or enough to prov1de 33 000 kw. 136/

% Following.p: -78% °
fis:zs A ‘
Entud

2'_‘6()-



(2). Power production figures ot e
covering periods.between October 1949 and Sep-
terabex 1950. The highest'peak load noted was 78, 000 kw, .attained
in February 1950. 137/ ' .

(3). Plans published in Electric Power Development in the
USSR, -Moscow, 1936, show that the first section of the Khram
development was to have 90, 000-kw capacity. ’ ’ i

-

., the Pfirst section® probably re-
fers to this-station, Khram GES NO. 1.

The first unit was placed in 6p‘e_ration on 31 December
1947. 138/ Operation of the third unit on 31 May 1949 marked the
completion of the statidn. 139/ A

d. Operation.

According to Spviet press releases, Khram GES is com-

pletely operated by remote control from Tiflis;’.100 kilometers ’
away. 140/ C - .

: ~ The 110-kv Koram-
Tiflis transmission lite. ig utilized for sending and receiving | .
electrical remote ‘control signals. 42/ The control system is thus

independent of the usual lines of communication
Tt 143/ '

e. Transmission Lines.

The station is part of the Georgian power gsystem. Trans-
mission lines of 110 kv connect Khram GES, Bol'shoy Didube sub-
station on the west side of Tiflis; and Zemoavchala GES pna™ Tt
6 -wire parallél. circuit ,~and another line ¢onnects “"KRr'am GES: 7
to Bol'shoy Navtlug substation on the &4asf side of Tiflis so
that the Citj_:of Tiflis,. l&/ i féd from 2 dides. It'is ~
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also probable that-TifIis-is :a power .dispatching .centér for the
Georglan powexr:system,: since. the telemechanical controls for.

" ¥hrar GES ‘aré located there.. ~.T1.f11331&'the.re£ore iha.nerve center
of the system and its most vulnerable point.

f. Da.m and Re servoir :

. The 30‘—meter lugh dam, .constructed of large. stones

- covered with stainless steel, is located af, Ba.rma.ksy‘s The res-
‘ervoir has a ¢apacity of 350 million: cubic imeters. ;md bovers an
area of 30 Bquare kilometers.  ‘Because of thm 1arge area, the.
Khram station assures the Georgian power system of evemng peak-
ing ‘power and steady power. supply. during. the Wmter, when operation

. " of most of the hydroelectric plants in the area is curtazled by Jdack

of sufficient water. 145/
g .O,_ve'rha.ul. .

A conslstent repair.policy is carried byt at the, Khram GES.
generators nndergo over-

haui approxil.a.esy Once.a year,..Lapital. repair .of genera.tor No. 1,
- ‘which went: into-operation:in* December 1947, was r:qmpleteds on
v 23 FTuné - 1950; generator, No. .2 . was put_on hne An December 1948
and was:overhanled in-April. 1950 and repair generator gens-
*erato¥ Moi - ‘3. Was- completed 13 months after it went ini:o Dperatlon—~—
on 31 'May 1949. 146[ :

7. * .Hydroelectric Power Stations on the Samgori Irrigatlon 'Canal:
tSa.t:skhem.m, Tetrikhevi, Sioni, and Martkopskaya.

. e
L&l Lonatlon.
: . ____—-——-’

’_”'I’he canal sta.rts near thJe vﬂlage of Siom m T1anetsk1y
Ra.yon on the Samgor1 Steppe 147/
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b. Estimated Cé.pacity.

29, 000 kw (planned) 148/; 7, 000 kw as of 1953.

c. -Description.of Plants.

(1) -Te.trikhevi GES. *

The first turbines of Tetrikhevi GES were reported
ready for installation 13 February }951. .The first generating unit
of this station was incorporated into the Georgian power Bystem
on 12.September 1952. Because of low water in the canal, it could
carry only 60 percent of capacity. 150/

(2) }Satskhenisi -GE-_s.‘,.*,:;: _.

: .The. fu' st turbogenerator was ready to si:art up about
mid- 1952 151 /

(3) Slom GES.
Under construction in June 1953. 152/

(4) Ma:rtkop skaya GES .

Accordlng to SDvxet smu:ces. thls station is to be b\ult
on the canal, but there has been no indication that it is bemg con-
structed. 153/

% 'I‘h:e capamty of ‘these stations is unknown. .In November 1952
the #'Samgori Hydroelectric Statioms! produced 3,470,550 kwh.
-This output was presumably that of the 2 stations listed above
since they.were the only 2 known to have been in operation at that
time. 149/ . .
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8. .Rioni GES.
a. AI_—,;o‘u::atiOn.

Five ki.lometearm‘-sbuth;-:s.bx'x't'héﬁé_s;f'io_f..the_':Kutaisi Railroad
Station on the Rioni River, 42°15/N-42°42'E.

b. .Estimated Capacity.
48, 000 Tow

“i¢;* Description of Plant.

The plant, .which has.a 60<meter head, was completed in
1934. It .contains 4 generators which are. rated at 12,000 kw,
6,.600 volts, and were manufactured in the. USSR by LMZ {Leningrad
Méfals Plant). The turbines for thesé generators are of the Francis
vertical type with 12,500 hp at 300 rpm, and a wheel diametér of
1, 750 millimeters. 154/ Automatic control was reported installed
in the plant on 19 March 1952. 155/ - ST

d. .Ope -;:a.tio‘n;

The plant follows a seasonal pattérn-in’ power production,
having low water in the autumn-winter period. 156/ .Operation
statistics on this plant during.1947 and 1948 ghow an average plant
factor of 50 percent for this plant. .The highest average loads were
carried in May; June, and July.-157/ - S

7. 6. .Dam and Reséxvoir.” . o -

_ . The tg;a‘blogical'stri_;,d:ur.eund,e:p_lYing the foundation of the
“dam-is rock.  The dam is 79 méters long; 15 meters high, and

has 6 sluice gates. It feeds into a canal 5.2 kilometei's long with
‘a maximum capacity of 75 cubic meters per second, The plant
intake feeds into a tunnel, 4 kilometers long, horseshoe shaped
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with cross- sectlona_l area. pf ‘21.3 cubi¢c metexrs. It is drilled through
clayey . sandstone Because of ‘the surge cha.ra.cteristlcs of the long
penstocks on varymg loads, the Rmni statmn must be a base load '
plant ra.ther than a govermng plant 158/ L

9. Rustavi TE Ts.

a. . Logcation,

Rusta.m, in the southern outsk1rts of ‘town, "on the premises of
'the Transcaucasus Mej:allu.rgical Pla.nt (see Fig. 12%j,. downstream .
from the new br:.dge ove;r the Kura River; 41938'N- 450Q3'E. 159/

b. - E stima_;ted _1Capa.cit1,\,_\

N

75, 000 k.

c. Description.of Plant.

Three gpnerators are installed at Rustavi TETs; each of
‘which is believed to.have.a capa.c1ty of 25 000 kew. ThlS estimate
is based on-the following information: '

b

(1) - Rusta\n TETs
would be the largest thermal power mstallatlon in the Georgian
SSR. 160 / :

@ A
the first Aturbogenerator. was. .delivering 11, 000 kw and that total
_productlon would be, 25, 000 kw. . work
on the : second turbogenenator was being delayed because of lack of
.equlpment _ ~a furbine, was: sx:heduled ior
delivery in May 1951. Th.lE can be ‘assumed to.be turbo:—

generator No. 2, whoaa mstallatmn took approxima.tely one. year.
Work on ‘the third’ turbogeneratar was bemg completed in March
1953. 161/

~

E; Following p. 78.
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(3) The suggested plan for the production of electric poWer
for the fourth qua.rter ‘of 1953, .
called for an output of 30, 000 million kwh a month 162/
.This pianned output in relation to thé average operating | time of the
Georgian power system in 1953, 43 percent plant factor, tendB to
confirm the above estimate.

d. Tra.nsmisf‘sionSthem Co‘nnec'tion.

Although th:e plant is subordinate'to the Mlmstry of Fe,rrous
Metallurgy: - it 'is connected Yo the Georgian power Bystem.’
the transfer to the Georgian powexr
546165 of the 110-Kv Rustavi TETs~-Navtlugi transmission line. .This
line connects with Khram GES and therefore with T1ﬂ18 163/

10. Sukhumi GES.

a. - Loca.tion

.Twenty kilometer& north of- Sukhum',t -beyond: the vﬂlages
Mlcha,elovka and Andreyuskoye, 3°09 *N-41°01'E. 164 / :

b. Estimated Capacity.

20, 400 kw.

c. ;Desx:rlptlon af Pla.nt

‘ 'Sukhum1 GES ha.s 3 generators, each of whmh in helinvad
to hawe a capacity of.6,.800 Ww. '

three units- hau peen put into operation, thereby bringing the sta=
tion to fullsplanned capacity. 166/ . Although other spurces cite :
estimates up to 8,.000 kw, the "6, 8D0-kw’ figure has been accepted
pending further ;nfor_ma.tmn. 167/
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The station is reported to have a 280-kw, 750 -rpm hor-
izontal Pelton house unit. 168/ (For photographs of the station,
see Figs.13 and 14¥).

d. Op'e'r.ation.

Although the statmn was x:omple]:ed in Janua.ry 1949, the
only hlgh-voltage transmission line connected with. it:at this tlme
went to Sukhumi, which could baly-use- 20 to 25 percent of the sta-
tion's capacity. 169/ The next transmission line connected to the
station was the Sukhumi-Afoni substation line (27 July 1949). 170/
.The lack of .sufficient transmission line capacity through 1951 is
xeflected in the load data from June 1949 through March 1951. The
average daily load.never exceeded 5, 800 kw. 171/ '

. Snkhumx GES was, mcluded in the general system of elec,trlc
power Btations of the Georgian SSR in June. 1951 ‘when the frans- .
misgion line between Sukhumi and Tkvarcheli was completed. 172/
-This line was Jangmally planned in 1947, but difficylty in receiving
‘the material, caussd stoppages._ The se dela.ys prevented the statmn
;_from becommg ;fully useful for 2 pe,nod of 2-1/2 yea.rs._ o

Dam and Headworks

Sukhumi.GES is a high-head plant W1th a head bf approx-
imately 212 metexs. .The headworks are located in Tsumuri Gorge.
“The dam is 100 to 150 meters long and 4 meters wide-at the top.
There is a 2, 640—meter-long pressure tunnel, 2. meters in dJa.meter,
ﬂowmg via the. _Ostesh Mountajing 173 173/ to the. regula.tmg chambex.
.and penatoc,k. The Wwater comes fo. fo the’ pmwe rhbuse- ,thLongh:pne large -
penstock, At the powerhouse;, ‘the penstock divides mto 3 pipes,
1 for each machine. 174/

* Tollowing p. 8-
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11. Tiflis TETs.
a. .Liocation.

Tiflis, . 2 kilometexrs northwest of the town center on the
east bank of ‘the Kura in Molotov D1str1ct,175/ 41043'N 4404815,

b. -Estimafed Capacity.
8,.000 kw

c. . Destription ,of._I‘.ll'.ant»

The exmtence of two turbogenerators has been noted

' 176/ The exact size of these machines
is unkm)wn, but ‘the load reparts ,snggest that. each is a 4 000 kw
unit., 177/ '

"The e£f1c1ency ‘of this TETS is very ‘low. This fa.ct to-'
gether with ‘jrformation showing the number of days on which the
plant ‘was idle; indicates that the station is probably used only as
a peaking plant. 178/

Az, . Tk'v.?lachs_li GRES.

Locatmn

‘I'kvra.:rt:hfel:.l .south bank of. Galma .Rrver, 1,000 yards snuth
of. Tkva.rcheli and 13 5 miles mortheasj: of Ochacuchure 45050'N-
41°41'E. R

b. -Estimated Capacity.

49, 000 kw.
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c. Description of Plant.

This brick building was under: 'qonstru‘c"tion in 1936, and
one 24, 000-kw turbogenerator wWas to be completed in 1936. 179/
The second turbogenerator is a 25, 000 -.,_kw;}',lyd;og.en-coole.d umt 180/

: Pictures.pf the pla‘n'f.(gee;:]?igsl._ 15 a.ndlé*) _ghbw‘ 5 smoke -
2. 0f US and 3.bf Soviet

- gtacks, .and tigtg 5. b‘dil_ei:é_,v
‘manufacture. 181/ .Only boilersNo. 1 'thxough No. 4, however, _
baye been noted = ' ST T T U182/ and available
photographs of the plant ‘mvari-a.bly_shbw' only four smokestacks. in
\ise at.one time. It is therefore concluded that one boiler is used as

a Bpare.

d. Ope ration.

Originally. this plant was built to carry peak loads:during
the winter season and to take the load in case of low water periods.
Goal consumption figures and electric load figures from 1947 into
1952, however, .indicate that the station is being used as a base load
plant. The average coal consumption per day computed on the basis
of reports for 203 days over the period 1947-52 was 821 tons. -This
figure corresponds; to an average load of 37,000 kw and a plant factor
of 75 percent. 183/ -

‘e. Transmission Lines.

110~kv transmission lines xun from Tkvarcheli GRES to
Rioni GES, to Akhamara substation, to Zugdidi, .and Yo Sukhumi;,
forming part of the 110~kv network of the Georgian power systern. 184/

[

13. . Tkvibuli GES.
a. - Location.

.. Between Tkvibuli,. 42°20'N-43°00'E and Chkhari, . 42P22' N~
429590 \ 3 L el = 'y A RSEEE k

¥ Yollowing p. /8.
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b.  Estimated Capacity.

' 14, 000 kw (probably). 185/

c. . ]Se:scfiptiéﬁ of'ﬁiaiii:.

Thxs planl: was reported under constructlon in 1950. Since
the plant was still receiving cement shipments in March 1953 186 /
and had requisitioned metal. slupments for the fourth quarter of
1953, it seems 11ke1y 187/ that the station W111 not be complebed
until 1954

d. Dam and Headworks.

The headworks and reservoir are located at.the back of the
Nakeralsk mountain ranges the reservoir is in the Shaorsky de-
pressmn 188/ :

14. .Z‘a"g_e's-.
a. A,Log:a.ti'oxi. '

Zemo Avchala. v:llage near Tlﬂxs on the Kura River,
41°54'N-44°45'E,

b. .Estimated Capacity.
.36, 800 kw.

c. .Description of Plant.

The plant has six generators. The first 3 were installed

in 1927, each rated at 4, 000 kw, 6, 600 volts, and were manufactured
in the USSR. -The turbines for these generators are Francis vers-.
ticals of 4, 500 hp at 214 rpm, with a 1, 950-millimeter wheel, and

were manufactured in Ge,rmany. (For pictures of the statmn, sege
Figs. 17, 18, 19, and 20%).

* Following p. 78.
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Generator No. 4 was installed in 1933 and is the same as
the first three, except that the turbine is of Soviet manufacture.
Generators No. 5 and Nos -6 have Kaplan vertical turbines, one of
Swedish and one' of Soviet manufacture. These turbines are rated -
17,500 hp at 167 rpm. 189/ No rating of the generator end is given
on these machines, T : : . :

If we consider that 1 kw equals.1. 34 hp and assume 100-per-
cent efficiency thése machines would be rated at.13, 000 kw each,
making the :total plant 42, 000 kw. rather. than the;given Soviet figure

_of 36, 800 kw. .An analysis of stream flow.data gives the average
flow as 235 cubic meters per second at a 20-meter head. This
would make the average capabilities of the plant 40, 000 kw. Be-
cause further clarifying data aré:lacking,. the more: consexvative
Soviet capacity flgure has been‘accepted 190/

The station was bemg f1tted out for remote control from ~-
Tiflis in November 1953. 191/

In 1947 the cost.of operation (excluding amortization)
per kw installed was 61 rubles. In 1947, for every 1,000 kw
installed this power station.employed 3.5 workers. 192/

‘d.: Dam and Reservoir..

The dam is about 1 kilometer below the town of Mtskheta
near the point where the Aragvi flows into the Kura. There is an
. intake canal 3 kilometers long with @ maximum-capacity of :324 .
cubic meters per second. 193/ The length’ of this.canal would give
~ the-station very poor governing characteristics even with the best
governors . : e . .

Maximum river flow is 1, 100 cubi¢ meters per second,
and minimum flow 35 cubic meters per second. The average
stream flow is 235 -cubic meters per second. 194/
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e. _Transmission Lines. -

There is a’110-kv' high-tension-line to Rioni GES via
Ku.talsl, 195/ and a 110 kv line connects Khram GES to:Zages. 196/

15. .Rural Electr;.c Power Plants

a. Dem:rlption of Pla_nts.

More- tha.n 226 rural electric power pla.nts are in operation
in-the Georg:.an -§SR. - -As of 1 Ja.nuary 1952 their total capacity was
25,.500 kw. 197/ :

TheSe rural stations’are being connected to the- Georglan

power system and into rural power systems. of their own. In 1952

* the rural stations located in the Kakhetiya Rayon w‘ere being con-
nected by a high-voltage network. 198/

“The location of a majority of these stations is unknown.
The followmg are the larger and therefore better known stations:

:(1) - Abasha Hydroelectric Power Sta.tmn, «42012'N 42’013'E,
on the Abasha River waterfalls, .40 kilometers west of Kutaisi. The
station has a rated capacity of 1, 800 kw and is ‘connected to the
Georglan power system. 199/

{2) -Adlari Hydroelectric Power Station, -in the ,Akhalkalak
.Rayon. .The plant, whose capacity is unknown, is to begin opexr-
ation "snon. " 200/

(3) Berxzhskaya Hydroelectric Power Station,. in
Gudantskey Rayon. This station has a capacity of 1, 500 kw. 201/

(4) Dashbash Hydroelectric Power Plant, 41035'N 44'08'E,

just upstream on the Khram River from where the failrace of
Khramges No. 1 flows into the Khram. 202/
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(5) Dmanis Hydroelectric Power Station, location unknown.

c

203/.

- (6) Mo.tla‘Hydroe_:lectr,ic Power Station, located-in-
Ochemshirskiy Rayon. The plant was mnearly completed' in
October 1953. 204/ w0 : )

(7 O,l.'.beljk'-lllyidroel-e ctr 1c P! ower Station, in the _K;uta._iisi L

g Diétr;_’(ct. of the Republic. -The plant was completed by 25 May 1951.

it has a, éapa'qity of 450 kw. 205/

: -~ (8) fékux.'.ijl-_i_y.gil.-oelectric Power Plant, location unknown.
It-appears to be near Gudanta, 43'06'N-40°39'E,

06/

{(9) ,'Suiéri'Hydr.oelecti:ic Po\ﬁer:‘S‘tation, location unknown.
. the plant

began operation in the gpring-of 1953. 207/

(10) .Tiripdxiél'caya Hydf.oeleétric Power Station, located
pnear Kveshi‘Village in Katalinja. .This station was nomple:ted on
15 July 1951. .It has a capacity of 3,000 kw and is "automatized. ! 208/
It is incorporated in the Georgian power system. 209/ o

_Although the largest of these stations is probably not.over
3,.000 kw, the total capacity is planned to be about 35, 000 kw by
the end of 1954. 210/ HHps, .a considerable amount -of ‘emerxrgency
power is available,to the Georgian power system. T
: : v

16. .Other Electric Pawer Stations.

Minor electric power stations in '_the-_'Gp"or'ggarfSSR»a,,ré li‘s:te'.&_ in
Table 11.%*

* Table 11 follows on p- 74.
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Table 11

Minor Electric Power Plants in the Georgian SSR

‘River

* Footnotes for Table 11 follow on p. 75.

- 74 -

TARSFARTT

Name Location Capacity
Batumi-Refinery No. 429  Batumi
.Thermal Electric Power 41°39'N - ne plant as. estimated
Station 41°39'E to have a probable capacity
of 5,000 kw. .This figure
was derived by using a plant
- factor of 70 percent. 21.1/
/Bagnari GES Gantiadi Capacity unknown, .10; 000 kw
o {(formerly reported 213/ but
known as T
Pilen-:7 } planned production of 1 mil-
kove) 212/ lion kwh for the second
43024'N quarter of 1951 a/*: which
40°05'E would indicate a capacity of
not over 1, 000 kw. _%_}._5]
“Bzhuzha GES, near 41°55'N Unknown
‘Makhasadze b/ -- 42°00'E ‘
probably on Natanb1 :
' Rlver .
.Daryzal GES ‘Unknown. . To be built in next 5 years..c/
IR Planning by Tbilgidep. 218/
Gumati GES, on Rioni 42°15'N Unknown
42°45'E
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. Table 11

Minor Electric Power Plants in the Georgian SSR .-
- (Gontinued).

T d L e e
BRI P M

Name »:Location. 1t ik Ca.pa.cxty

NS S

Kutaisi Thermal Elecfric. _Kutamx ~="at’ Unknown - probably over

Power. Station, sub- - -~ theautoy -0 20, 000 kw,” sidce a 20,000y
ordinate to Kutaisi mobl.le plar_xt kw transformet 'was cOn--
Automoblle Pla.nt d/ . '-_- s nectéd in ‘April 1952. 220/
Ladzhanur1 GES, near 42039'N' ... Unknown
Tsager1 e/ 2°46'E
'=.Shaori GES, apparently~ - -’42020'N . 16,000 (planned).

subordinate to Ministry. - 420591E
of Railroad Transporta-# "= - -

tion £/
Stalinir State Electric 42°14'N- - Unknown
Power.‘sta.tion g/ 43°58'E

' Tskhaltubo GES h/ ot T e -

4,.iiThe statlon was pui: in operation early 1951 21&/

.b A high-tension line- to- Makhasadze 2186/ is reported.: i - -l

c. “Still under construction February 1——@ 213/

d. .Construction started in mid-1950: One genefator Being mstalled
May 1952, Substation at the plant co’nnected to Georgian’ Power
: System 2.’19/

e. .Station planned by Tiflis. .Brar.ch Hyﬂ.ro&lectnxc P_lannmggTr us 2
.Construction started in 1953.221/-. ‘
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Table 11

Minor Ele.c-tric-‘P.d’wer.Plant-é in the Georgian SSR
i (Gontinded)

f.. Plant still under conmstruction July 1952. 222/ Dam at Dide Cha.la.
at Village of Khurga; water will be.diverted to region of Khvreliystskiy
Springs to pressure tunnel -which’ will be cut through the Nakeralskey
‘Range. "Plant to have 303 meter head.- 223[

8 July 1949 construction of- this power stafion was
reposicu, o4/ : .
h, -

226/

[

The Stations listed in Table 12:were mentioned in a docu-
ment:226/ ‘published in 1952. .Since documentation for the report is
not ava:lable, and since no other references to these sta.tmns have
been noted, they are included in a separate list.

.Tablg _'12

Elec¢tric Power Plants.in ‘the Georgian SSR
‘Reported but Unconf:.rmed :

}]}Ia.me and.be:étié’. ; Ceordmates :'{.:,:'I".ype . - Capacity (KWI

S

5 ._“,05!N Ce@ibi 771,500

:Aga:ra, :90 kﬂome,ter :
~43950%E

west- nor‘thwest of T

Tiflis
Ambrolauri-Ritsenli -~ 42°3P'N Oil 1, 500

Power Station;163 kilo-  43%09'E "~ ~ ‘ '

meters northwest of

‘Tiflis on Rits :River
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" Table 12

_ Electric Power Plants in.the Georgian.SSR
Reported, but.Uncenfirmed
:z (Continued)

Name and Location - __-. Coordinates ., . Type .. Capacity(KW)

. - Akamara, 10 kilometers east 42°52'N Thérma.l ; 3,.000

of Tkvarchel¥ - e i 41950'E -
Akhalkalaki-Taparvan Power . 41925!'N  “®fdro - 3,-000 .

.Station, 115 kilometers west- .43029'E
. sputhwest of Tiflis .

_Bulachauri, 40 kilometers 42°03'N  0il Small a/*
we‘st—north_wg_s,t,'of."Ti.f_lis. - __4'4046’17.'2 ) .

Digomi, 8 Kilometers north. ~ 41°45'N  Hydro = = 3,000
~west ‘of Tiflis on Kura _ _44040.'E (plz_xpned)
“River b/ S o

Koremshskaya Power Station, 429238 - - Hydro - = 'Small
210-kilometexs west-north: = 42°4T'E R R
west -of ‘Tiflis, Tsager1 Lo
D1str1ct c/

_ "Mtskheta., 10 hlomete,rs north-- {1’19511’N- - Hydro- © . -Small
northwest of Tiflis on Tiflig~=-- 44043 W :
“Kutaisi route;, ‘where ra.:lmad DI
crosses Kura 51_/ ’

QOchemchiri Refinery Power 42P43'N oil ‘ .Small
‘Station, northeast of rail- 41°29'E :
road station ef '

Poti, slightly north of and 42°09'N Hydro Small
near mouth of Rioni River 41°4)1'E -

* Footnotes for Table 12 follow on p. 78.
' -7 -
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Table 12

Electric-Powe# Plants in the Georgian SSR
- Reportéd-but Uncéonfirmed

" (Confinued)
Name and Liotation - Coordinates L .Xype . = Capacity {KW)
“‘Rachka GES f/ - © 7 42PN Hydio Up to 7,000
TLDT 41941 'R :
Sukhmn1, old municipal power 43° 00'N " Thermal 3,.000
' station near town cenfer, - » 41°02'E B
‘between RR 'station and Black
Sen, just off Blatina:Streetg/.
+‘Sukhumi, - Shipyard Power 437X A 'N' ‘Thermal Small
Station northwest of pier- -  '41° OZ'E ’ ‘
. Z_ugdidi 42930'N oil 1,.500
41°53'E

Two diesel genea:a;tors dn May.1948.

b Construction planned for 1946-50 but thought not to be under ?con-
struction since no mention has been noted as of October 1953;

.€; Recent completion announced in Novémber 1949. , .
d. .Dam observed in Mdiy 1949: ..Could be. dam fOr Gor,i Hydro Plant.

e, -Brick blulding, Z diesel’ generators, :

f. Expected to go in- 0peration after November 1949
g. :White painted buildmg, peak tiled .roof. W1th spire ca.rrymg high ‘

terision line,3 diesel generators.
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FIGURE 4. Two Generators in Gori GES
in the Georgian SSR.
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FIGURE 7. Irrigation Canal and High-Tension,
110-kv Transmission Lines at Goril

GES.
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FIGURE 9. Model of Ortachala GES
(Now under Construction).

FIGURE 10. View of Khram GES, Showing Penstocks,
Powerhouse, and Switchyard.




Penstocks of Khram GES.

FIGURE 11

Transcaucasus Metallurgical Plant

and Rustavi TETs, 1952.

FIGURE 12




R4
U Dpate Tty BBt
o S Bt
PR o
Uy
a A [
. -.v.vz'-n:(; we " )
3




oy Tre)
F Ead T
Y AN

’

bt

= .
connnnry.

o L Aoty
- o,

PIGURE 15. View of Tkvarcheli GRES
Showing 4 of the 5 Smoke-

stacks in Use.

FIGURE 16 Another View of Tkvarcheli GRES
Showing 4 of the 5 Smokestacks

in Use.




Zeges Hydroelectric Power Plant
at Zemo Avchala. (An Electric
Railroad Is Shown in the
Foreground.)




FIGURE 19. Control Panel of Zages
Hydroelectric Power Plant.

FIGURE 20. Zages Dem Located at Miskheta,
41022 N - L4OLG' E.




APPENDIX C

ELECTRIC POWER STATIONS IN THE ARMENI_AN SSR

l. _Arzni GES, .StationNo. 4 of the Sevan-Zanga Cascade.’
a. Location,
F1ft:een kﬁometen&* ndrth northeadtiof. Yerevan.

b. :Estlmated Pla.nned Capacu:y.

47,000 kw. 227/

c. .Description of Plant, .

Construction of Arzni GES will probably begin in late 1‘253.
An article in a Soviet periodical reported that construction would
begin in 1952, that the first unit would be put:in operation in 1955,
and that the station would be put in full- operation by '1956. .Plans
seem to be lagging at present by about a yéar. 228/- Designing of.
hydromechaincal equipment was'to be assigned to the Armenian -
Branch of the Hydroelectnc Plannmg Trusj: in 1952. 229 /

: Arzni-GES was or1gma11y planned to have a capac1ty of.-
47,000 kw and an annual output of 323 million kwh, -'The plant'was:
to have a 110-meter head. No x:urrent conﬁrmatmn of these plans
is available, 230/

2. .Dzora GES.

a. Location.

On the Dzoraget River, near the Kalageran Railway Station,
directly sputhof Alaverdi 231/; 40°57'N-44°39'E. 232/

- 79 -
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b. .Estimated Capacity.

46, 500 kw.

C. .-Descrip.tioxi of Plant.

Dzora GE§ went into operation in 1936. .1t has three
7, 500-kw hydr_ogené,rators with rated voltages of 4, 600. .The tur-
bines are 10,.500 hP vertical Francis turbines rated at 500 rpm.
The diameter of the wheels is 1,.300 millimeters. -233/ One new
generator, probably 24;:000-kw;~was instatted 401949, ~-This ma-
chine is believed to have gone into operation at the end of 1949, ‘gince
the stator-winding commections were compléted in August 1949. 234/

In November 1950, ,p,reparations..were being made to in-
stall automatic equipment. .235/. According to a report on 3 Feb-
ruary 1952, automatization was completed. 236/

d. -Dam and Headworks.

‘ The penstock construction for the new generator is unknown.
The three 7,.500-kva generators are supplied by a tunnel 2. 4 kilo~-
meters long which runs through porphyrité.. If'has ~a-dfdmetér-of -
3.2 meters. -The water flow is from the tunnel through 3 metal .-
penstocks 250 meters long and 1. 5 meters in diameter. The surge
tank is 4.7 meters in diameter and 25 metfers high. It is a cy- |
lindrical tank, :made of concrefe and embedded in rock. .The plant
head is 105 meters. .2_3__'_?_/ S :

3. 'Gyﬁmu'sh. G'E-)S;A}Sté.ti‘.oh: No. -3 nf the. Sevan-Zanga Cascade. -

a. Location.

3D kilometers north of Yerevan on'the Zanga River;
40°30IN-44°36'E.
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b. .Estimated Capacity.

214,000 kw.

c. .Description of Plant.

Information .on Gyumush GES is contradictory and suggests
that preliminary plans for the station, published in 1936, -238 | were
revised before construction actually began after World War II. It
appears that four 53, 500-kw 'unitsfl{ad~zbefen"i:jé.taﬁlre’d_:by.imid;71.95'3f_ 5_3_‘2_ !

According to the original plans, .Gyumush GES was to have 6
vertical 43, 300-kw turbines. It was to be built in 2 stages of
130,000 kw.each: .The first stage was to be used for base load, .and
the second stage, which'was to be used for peaking power;, could be.
developed as the peak loads of the system expanded. 240/ o

The loads on the system probably ro se faster than anti-.
cipated, because postwar data indicate:that four-53 2500=kwiunits

were to be installed, bringing the station-capacity to 214, 000 kw. 241/

In 1946, Moscow News announced that initial operation of
the station with pné& p3; 500=kw “nit.was planned.for 1950. 242/
R _ _  the fourth unit of.
the station was tested and took on partof the system's load:on. - :
15 May. 1953., 243/ Also,- a 1948 article réported construction of

—

four penstocks. 244/ -

. In view of this evidénce, 2 figure of 214, 000-kw for. the
plant's present capacity has been a,cc'ep.te.d.

d. Dam and Headworks.

The plant is fed by 2 diversiom canal 18. 3 kilometers long.
Water flows through a tunnel of 11.3 kilometers with a cross sec- '
tion of 22 square meters inside diameter and a coefficient of - -
roughness of 0.014. The last 7 kilometers are open canal with a
coefficient of roughness of 0.016. 245/

- 81 =
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The dam and canal give the plant a 300 meter head and the
reservoir will have a capacity of 5..5 million cubic meters. 246/

.According to a 1948 article in a Soviet periodical, Gyumush
GES was estimated to cost 585 million rubles. 241/

.Gyumush GES is the largest generating plant in the
Armenian power sysfem..

4. .Kanaker GES.
a. -L,ocation.

o 8 kilOmé_ters ngrtﬂ of Yerevan. 1.6 kilometers northwest
of Kanaker, on the east bank of the Zanga River; 40013'N-44°31'E. 24./

b. Estimated Capacity.
88,.000 kw.. -

c. .Description of Plant,

- Kanaker .GES is made up of.2 sections which have a total
capacity of 42,000 kw and 46,.000.kw, respectively. .Section I con-
sists of four 10,.500+kva wertical Francis-type hydrogenerators with
a-‘ggne-rator voltage of 11 kv. .The turbines Wer_e.'manufa.c;ture_d in
the USSR and are 15,000 bp at 500 rpm: ‘Section II has two 23,.000-kw
units of unknown type and make. 249 | (Fox pictures of the plant

and illustrations of its location, .see Figh. 21, 22, 23, and 24.%)

4. Dam and Headworks,

_ _ '_I‘he dam is at.Arzni, more than 11 kilometers from the
power station. The watexr flows ¥ia a vh_c_;rse,sh_oe‘-'shaped-tunnel

* Following p. 93.
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4.1 kilometers long through marl clay and then through a canal
8.3 kilometers long to a compensating basin of 150, 000 cubic meter
capacity. From here, four steel penstocks lead to the power

plant. 250/ The plant has a head of 170 meters, and the canal a
capacity of 60 cubic meters per second. The plant therefore has

a possible output of 94, 000 kw. 251/

e. -Operation.
Kan_é.k'er» 1s dependent on the discharge water from Sévaﬁ
hydroelectric plant for part-of its water supply. Without discharge
‘water from Sevan, Kanaker can only carry half lead. 252/

5. Leninakan GES.

a. Location.

" On the Shirak Irrlgauon Canal, north of the clty of
Leninakan; 40°947'N-43°51E. 253/

b. . Estimated Capac1ty..

'5, 200 kw 254/

c, Description of Plant.

The plant was planned to have five. cl '300-kw units for a
total of 6,500 kw. 255/ In 1936, however, only 4 of the -1, 300-kw
units were installed, and no changes have since been noted. The
plant has a 115-meter head and an average annual output of 28
million kwh. 256/ re

6. Sevan GES '(Ozernay_a) :

a. Location;

Sevan, near ‘where the Zanga. flows out of Lake Sevan, on
the lake side of the road 40032'N 44056'E.
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b. .Estimated Capacity.
35, 000 kw {first section).

c. Plant Description.

Sevan GES has two 17,500-kw generators which make up_the
first section. These units were put into operation in July 1949. 257/

‘The sharp decrease in number of construction workers at the sife
after that date indicates that construction of a second section was not
undertaken. There are additional indications that, for the present,

the station is considered complefed. Sevan GES 'was being gonverted

to permanent hook-up in March 1951, and completion of aufornatization

was reported in 1952. 258/ Automatic equipment is usually the last
to be installed in a power ser station.

: Sevan GES is often referred to as an '""underground station."
The generator room is reported to be built in rock, 100 meters .
underground. 259/

The waters of the lake and river are controlled by a dam
150 meters north of the powerhouse.. -The waters flow via sluice
gates of 5-centimeter steel to the canal and thus to the powerhouse.. -

‘The dam is of steel-reinforced concrete 92 meters high and 20 by '

30 meters cross section. 260/

7. .Yerevan GES, Power Plants I and ]I, Stations No. 6 and No 7

.of- Seva.n Zanga Cascade. 261/

a. Location,

1

Yerevan 1: 4 kilometers west-northwest of Yerevan rail-
road station, on the east bank of the Zanga River (see Fig. 25%);

Yerevan II: 3 kilometers north-northwest of Yerevan rail-
road station, on the east bank of the Zanga River (see Fig. 26%), %%

1% Following p. 96.
%% For the locations of this and other power stations considered in
this report, see Figures 27-31, which follow p. 140. >
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b.. Estimated Capacity.

Yerevan I, 4,600 kw; Yerevan II, 2,200 kw. 262/

c. Description of Plant.

Yerevan I was first put in operation in 1926. . It has a 54-meter
head and is fed by an open canal which feeds into one short steel pe.nf
stock. The annual output of the station in 1936 was, according to a
Soviet source, .30 million kwh. g__()_.?v_/ :

The station was priginally planned to be .expanded to 36,000 kw.
Up to the end of 1953 no indications -of expansion had been noted.

Yerevan II has a capacity of 2,200 kw and an original planned
capacity of 33,000 kw. As far as is known, no expansion from the
original installed capacity has taken place. . :

These stations were the first automatic stations in the USSR.
Controls are connected between Yerevan.l and II. 264/ A third station
was planned but apparently has never been built. _2__—(:_5_7

8. Rural Electric Power Sfations.

There are about 30 rural electric power stations in the:Arrnenian
SSR. 266/ The total capacity of these plants is estimated, on the
basis of known rural stations in the republic and known figures for
the Georgian SSR, to be approximately 15, 000 kiw. As is the case in
the Georgian SSR, a concerted effort is being made to connect these
rural plants to-the Armenian power system and to each other. The
creation of such networks will allow the most efficient uBage of water
power and will significantly reduce costs. ‘The Oktemberyan, Artashat,
and Agarag hydroelectric stations are known to be optrating in parallel
with the Armenian power system. 2_61/ T
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‘Ten rural power stations in the Armenian SSR are known by name
or location:

a. Agarag GES, Jocation unknown; station known to be come'c,ted
to the Armenian power system. 268/ ’

b. Akner GES, location unknown. 269/
ce Areni GES, location unknown. 270/

d. _Artashat GES, on the Garni-River near Artashat'i.(.39°57:'Nr
44P53'E) and Lovashen village. The station has 4 horizontal hydro-
generators totaling 1, 800 kw. Operation began on 6 November 1951;
operates as part of the Armenian power system. 271/

e. Azatek GES, location unknow.r;. “The station has two
genexrators. 272/

{. .Idzhevan GES, 40052 'N-45°06'E, on the Akstafa River. The
plant was constructed between 1935 and 1940. 273/ :

g. Megri GES, 38045'N-46030'E, on a .small river tributary
of the Araks River near Megri. Capacity unknown, 274/

h. .Mikbyan GES, .39°48'N-45°20'E; capacity unknown. 275/

i. :Oktemberyan GES, located pn the. jrrigation canal at

Oktemberyan. This station has thiee -700 ~kw '?borizbn_ta]ix gederators,
_and is connected to the Armenian power system. 276/

j. -Shaki GES, near Kafan m Zangezuri range, exact log¢ation

unknown. -The station was completed in 1935 and is reported to
have two 600-hp turbines. 277/
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9. Other Electric Power Stations.

The stations ligfed"in Table :13 were mentioned in a document 278 /
published in 1952. ‘Since documentation for the report is not avail-
able, and since no other references to these stations have been noted,

they are included in a separate list.

~ -Table 13

Electric Power-Stations in the.Atrroenian SSR
Reported but Unconfirmed

o Capacity

. Name and Location  Coordinates Type (KW) - Consumer
Akhta a/* o Small ~Smsll
Algverdi, 105 kilometers 41°05'N Hydro 1,000 to Aleverdi copper

north of Yerevan on 40°40'E 3,000 mines and

Debeda Chai River B/ _ smelters ==

S e C probably
Armenergo

Chirchir, 88 kilometers 40°35'N  Hydro 1,600
northeast of Yerevan on - 44°55'E ;
Zanga River, above where
the rail race of Ozernaya
flows in about 6 kilo~-
meters west of-Sevan _c_/

Charbakh P /S No. 7, Sevan- 40°10'N Hydro
Zanga Cascade, 1 kilo- 44032'E
meter west-northwest of
Yerevan railroad station 9‘_/

% Footnotes for Table 13 follow on p. 89. -
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Table 13

Electric Power Stations in the Armenian SSR

~ Reported but Unconfirmed
(Continued)

rubber and chemical
plant

44°32'E

_88‘_

Capacity
Name and Location Coordinates Type {KW) Consumer

Dzhurkbor, 200 kilo- .=.. 39°15'N  Hydro Local industry
meters southeast of . 45°25'E
Yerevan; northwest of
Kafan e/ ’

Dzhul'ya, 190 kilometers: 38°34'N Oil 18,000 Arsenic
southeast of Yerewvan; 45°38'E Combine
northwest of Kafan {/ B

Goria, Akne g/ Hydro Small Mechanical

plant and
‘textile,

Karavansary, Station 40°34'N  Hydro 50,000 Armenian
‘No. 2 pf-Sevan-Zanga 44°46'E planned Electric Power

° Cascade, about 10 kilo- System
meters down Zanga E/

Yerevan Rubber and Chem- 40'10'N Oil Small Factory

. ical P/S 22 Jkdlometers 44'32'E "
soutliwe st of rajlroad
station; iftsoutheastt
corner of factory area.

Yerevan, adjacent to and 40°10'N 0Oil Small Factory
slightly east of the



Table 13

Electric Power Stations in the Armenian SSR
Reported but Unconfirmed
{Continued)

a. Plans for expansion in 1945.
b. Powerhouse: approximately 250 square meters. Believed to be

in operation in 1952. High tension line to' Dzorages and probably
Zages.

.c. .Two aggregates. .An old power station. Will cease to operate
when Ozernaya is finighed. ‘

d. .Canal for this power station will flow from the lower Zanga Canal.
_Construction considered doubtful as-of 1954. -

g

e
Walatas vu semmb Ao LAAILAL Ml LUG CALGLC i L LD sration.

No turther details are available.

f. . Three diesel sets.

g. Possible confusion with Goris, or Akner.

h. Water from Lake Sevan to be conducted to this poift through a

7-kilometer tunnel and canal after passing {through Ozernaya {Sevan)

. power station.  Scheduled for completion during the next Five Year

Plan. Because of the absence of any confirmation of building activity

on .a station of this size, construction is considered doubtful as of

1954. '
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APPENDIX D

SUBSTATIONS AND TRANSMISSION  LINES

Table 14

IN THE TRANSCAUCASUS

Known.Subsfations:bf‘ thé Electric’Power System
of Azerbaydzhan SSR

- 91 -

‘Substation =~ Location Capacity - Remarks
Ap‘shei’oﬁskayé 40°30'N- 2 sets oil circuit First section of 110-kv
5_'0000'E breakers Type substation to be put in op-
N MKP-160, 110-kv, eration in 1952. 279/
600-ampere, with
2,500-kva inter -
rupting capacity.
Alyaty 39°57'N 110-kv transmission line
' 49°24'E ‘to Molotov substation
(Baku). 110-kv trans-
mission line to Nefte-
f;ﬁal’a_,.ZBfO/’ ’
Artema Ostrov . 5,600= ;axi<£_3',.200— Artem Island power sta-
.kva transformers; tions; 110-kv transmission
VM-35 and line to mainland. 281/
VBM-10 oil cir- et
c uit breaker.
Khurdalan - -40°2 TN Under construction in.
'  49946'E _March'1953 by Minge -
‘NW of chauer hydr,oelectric
: Baku station construction

,group. From this it is
believed that this may be
a major receiving sub-
station from Minge -
chaur. .2827°



Known Substa

Table 14

tions of the Electric Power System

of .Azerbaydzhan SSR

- 92 -

‘{Gontinued)
‘Substation Location. - Capacity - Remarks
I_{irovabad 40°41'N 110-kv transmission line
46°22'E from Mingechauer line
probably under congtruc-
tion. 110-kv transmission
. line to Dashkesan. 283/
Kirovneft' " Under construction August
. 1952. -Being built by
Azerbaydzhan Oil Associar-
_ tion. 284/
Kirova 40028'N .110-kv transmission line
49050'E . from Romany substation,
| 40°27'N-49°55'E. 285/
Mashtagi 40032!N No. -2 trans- 110-kv transmission line
50°00'E former in- to Surakhany, 40°26'N-
stalled 3 June 50001'E. A 2-circnit
1951 = 110-kv transmission line
e -_ti:g Sumgait, 400933'N-
49°37'E.. 286/

Molotovneft Baku ' 7,500-kva . lldskv transmission line to
synchronous Alyatzy, 39°57'N-49924'E.
condenser put A 35.-kv transmission line
in operation to substation No. 512. 281/
4 August 1949 = '

Neftechala 39°18'N 110-kv transmission line to

49011'E Alyaty, 3905 71N -49°24'E§

also a line from the diesel
station. 288/ ~



Table 14

Known Substations of the Electric Power-System

of ‘Azerbaydzhan SSR.

- (Continued)
.Substation. Location _Capacity- Remarks °
Romany 40927'N- 110-kv tranamission line -
49959'g © +Z from Kirovo 'substation;
Lo : 40°28'N-49°50'E. A trans-
mission line of unknown
voltage to substation No. 43,
' A 22-kv transmission line
to substation No. 54..289/
'fS_iézanf 41°02'N- 110-kv transmission line to
' 49°10'E Sumgait, 40°33'N-49°37'E;
: ‘a 35-kv transmission line
to Sumgait. 290/
‘Surakhany, . 40°25'N- Double -circuit 110-kv trans-
50°01'E mission line to Mashtagi,

h 40°32'N-50°00'E, 12.9
kilometers, 20~kv line set
up for frequency un- =~ -

y loading. 291Y '
.Stalinneft'’ Unknown, Ready ta begin operation
: probably August 1952, Source of
Baku area power unknown. Substation
' ' built by the Azerbaydzhan
Oil Associption. 292/
Zykh 40922'N- Completed 16 October
49°59'E 1952. 293/
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Table 14

Known Substations.of the Electric Power System
+iof .Azerbaydzhan SSR
;. (Continued)

Substation :, Location - -Capacity . Remarka

ol — -

{The following substations are designated by number only. It is thought
that the named' substgtions are the main receiving :substations, 'whereas
the numbered.substations of the Azerbaydzhan Power System are prob-
ably dmtr:.bution substations.)

02 - . "Baku ' Being modernized by
' ‘ ' Azerbaydzhan Oil Refineries
Association. 294/

18 . » ' . 35-kv transmission ine to
. substation No. 54. 295/

22 Azenergo. Substation being
i modernized May 1951. 296/

43 I : Transmission line of un-
known voltage, probably
35- kv, from Romany sub-
station, 297 /

54 . 22-kv transmission line to
' : Romany substation. 298/

68 Baku " Under construction May 1952Z.
‘ Being built by Azerbaydzhan
Oil Machine Building Asso-
ciation. 299 /
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FIQURE 21. View of Kansker GES.

FIGURE 22. Four Francis-Type Bydrogenerators in Section I

of Kanaker GES.




-T

Relief Model of Kanaker GES.

FIGURE 23

. Closeup of Relief Model of Kanaker GES.

FIGURE 2k

S



Table 14

Known Substations of the Electric Power System
of Azerbaydzhan SSR

(Continued)
Substation Location Capacity Remarks
205 40927'N  VM-35 oil cir- Azenergo.
49°51'E cuit breakers,
Kishly solenoid-oper -
: ated 300/
226 VMB'oil cir-
cuit breakers
301/
227 Baku 3 5-kv transmission line to
substation No. 249. 302/
249 Baku 35.kv transmission line to
' substation No. 227. 303/
365 40°28'N.- 2 transformers, Azenergo
50°07'E probably 1,200
Ordzho-  kva. 304/
nikidze
Rayon
Baku
373 40028'N- Azenergo 305/
50°07'E
Ordzho-
nikidze
. Rayon
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Table 14

Known Substations of the Electric Power System
of Azerbaydzhan SSR

(Continued)
Substation Location Capacity . Remarks
510 Baku 35-kv transmission line
area : to substation No. 532, 306/
512 Baku . 35-kv transmission line to
area Molotov substation. 307/
514 40°16'N At least 3 feeders Azenergo.

49°35'E to Kara Dag
Cement Plant 308/

532 Baku 3 5-kv transmission line to
area substation No. 510. 309/
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Table 15

Known Transmission Lines of the Electric Power System
of Azerbaydzhan SSR

Location  Voltage
Line Terminal Points North East (Kilovolts) Remarks
Baku | 40°25' 49°50' 220 310/ 2 circuits.
Minge chaur 40°45' 47°03!
Baku 40%25' 49°50' 110 Carrier frequency com-
Mingechaur 40°45' 47°03' munication on this line.
' 311/
Kirovabad 40°41' 46°22' 110 312/
Mingechaur 40°45' 47°03'
Mingechaur 40°45' 47°03' 110 Air circuit.breaker. 313/
Kirovakan Substation 40°48' 44°30' Tie line between Armenian
and Azerbaydzhan power
systemas. ~‘Capacity of
tie unknown.
Mingechaur 40°45' 47°03* 35 Within 10 kilotheters
Varvara 40041' 47%06! of Mingechaur. 314 /
Molotov Substation { Baku) . o
Alyaty 39957t 49924' 110 315/ 130 kilometers.
Nefte chala 39°18* 49°11!
Mashtagi 40°32' 50°00* 110 316/ 12.9 kilometers.
Surakhany 40°26* 50°01° Two 3-phase lines.
Sumgait 40°33' 49°37' 110 317/ 2 circuits.
Mashtagi 40°32' 40°10'
- 97 -



FIGURE 25. Hydroelectric Power Plant I of Yerevan GES.
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Table 15

Known Transmission Lines of the Electric Power System
of Azerbaydzhan SSR

(Continued)
Location Voltage
Line Terminal Points North East (Kilovolts) Remarks
Sumgait 40°33' 49°37' 110 318/
Siazan' 40059' 49°10'
Sumgait 40033' 49°37' Unknown 28 kilometers. 319/
Kirovo 40028'" 49°50'
Sumgait 400933' 49037 35 320/
Siazan' 40°59' 49°10"
Romany Substation Unknown
No. 43 321/
Molotov Substation 35 322/
No. 512
Substation No. 510 35 323/
Substation No. 532
Substation No. 249 35 324/
Substation No. 227
Romany Substation in v 22 325/
Leninskiy Rayon
Substation No. .54
Substation No. 18 25 326/

Substation No. 54
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Table 15

Known Transmission Lines of the Electric Power System
of Azerbaydzhan SSR
(Continued)

Location Voltage
Line Terminal Pointss North East (Kilovolts) Remarks

Romany . 40°27' 49°59' 110 327/
Kirovo 40°28' 49°50'

Kirovabad 40041' 46022 110 328/ To be completed in
Dashkesan 40°31' 46°07° 1953.

Line to Kara-Dag 40°16' 49°35! 35 329/
Cement Plant

Substation No. 22 6 3'x 120 - 300 meters.
Plant Bakinskiy 330/
" Rabochiy:of the T

Aze,r.ba.yfizhan Oil

and Machine Building

Trust

Baku ' 6 331/
Bigandy Machine
‘Building Plant

Kala 40°26' 50°10% 110 332/

(Apsheronskaya Sub- —
station) '

Artema Ostrov '

Artema Ostrov Lines 10
35 333/
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Table 15

Known Transmission Lines of the Electric Power System
of Azerbaydzhan SSR

(Continued)
Location Voltage
Line Terminal Points - North East (Kilovolts) Remarks
Sal'yany-Neftechala 110 Suspension insulators
for 110-kv line NS 2
and PR3.5'S. 334/
Severnaya GRES 40°929''50°12" 110 MG No. 150 cable. 335/
Kala 40926' 50°10" PS-4.5 suspension in-
sulators.
Kurdalan Substation  40027' 49953" 110 MG No. 120 cable. 336/
Molotov Substation PS-4.5 suspension in-
sulators.
Severngya GRES 40°29' 50°12' 110 MG No. 120 cable. 337/
Damba Unlocated PS-4.5 suspension in-
sulators.
Mingechaur 40°45' 47°03" 110 Tie line Georgia to
Navtlug. 41040' 44950 Azerbaydzhan. 338/
I
- 100 -



Table 16

Known Substations of the Electric Power System
' of the Georgian SSR

Substation Location Capacity _ '~ Remarks
Abasha 42°16'N '110-kv transmission
42°04'E line from Mendzhi.

Abasha Hydroelectric
Power Plant, 1, 800 kw.
The transmission line
from Mendzhi may be
double circuited. _3_32/

Akhali Afoni 43905'N 110-kv transmission
40°49'E line from Sukhumi

Hydroelectric Power
Plant. Also trans-
mission line to Gagry
which can be fed from
the North Caucasus
Electric Power System.
340/

Akamara 42952'N 110-kv transmission
41°48'E line from Tkvarcheli.
- 341/

Avblabari ” Line of unknown voltage
from Navtlug'  Sub-
station. This sub-
station is automatic.
342/
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Table 16

Known Substations of the Electric Power System

‘of the Georgian SSR

(Continued)
Substation Location .Ciapacity Remarks
Batumi 41°39'N 110-kv transmission line
41°39'E from Batumi Hydroelec-
tric Power Plant. .
Adzharis-Tskali Hydro
Plant and Nagomari Sub-
station. 343
Bol'shoy Didube 41°46'N 150, 000 kva, One of the two major re-
at least ceiving substations for

No. 1 trans-
former,

10, 000 kva.
No. 2 trans-
former,

15, 000 kva.

Bzyb' Substation 43°13'N
40°22'E

Chiatura No. 1 and 42°77'N

No. 2 43°18'E
-102 -

Tiflis. 110-kv double-
circuit transmission

line from Khram GES.
110-kv transmission
from Zages. Also con-
nected by a 6-kv tie

line to Malso Didube.
This substation prob-
ably controls Khram GES
by remote control. 344/

110-kv line from Gagry
and Gudauty. 345/

110~-kv transmission
line from Zestafoni, .
42°06'N-43°02'E.

No. 2 Substation supply
unknown. _34_6/
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Table 16

Known Substations of the Electric Power System

of the Georgian SSR

(Continued)
Substation Location Capacity Remarks
Gagry 43°20'N 110-kv transmission line
40°15'E to this substation from
Akhali Afoni, Ganiiadi,
and Adler. 347/
Gantiadi(formerly 43°23'N o
known as Pilenkovo) 40°05'E 110-kv regional sub-
station; 110-kv trans-
mission line from Adler.
348/
Gudauty 43°06'N 110-kv substation au-
40°38'E thorized 24 July 1949.
Probably in operation
now with supply from
Akhali Afoni. 349/
Kaspi 41°56'N 35-kv transmission
44°25'E line from Mtskheta. 350/
Kutaisi No. 1 42°15'N Connected to Pravo.be-
42°40'E i rezhnaya Substation.
351/ -
Kutaisi 20,000-kva 110-kv transmission
Automobile Plant transformer line from Samtredia.
installed. Also a power plant be-
ing built at the plaxt.
352/ S
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Table 16

Known Substations of the Electric Power System

of the Georgian SSR

(Gontinued)
Substation Location Capacity Remarks
Mendzhi 42°15'N 110-kv transmission line
41°5T'E from Abasha Substation;
110-kv transmission line
from Samtredia, 66 kilo-
meters long; 10-kv
transmission line from
Zugdidi. 353/
Mukhiani 42°12'N 110-kv transmission line
42935'E from Rioni GES. 354/
Nagomari 41959'N 110-kv transmission line
42°07T'E from Batumi. 355/
Navtlug 41°40'N 110-kv transmission line
44°51'E from Rustavi TETs. 356/
Vale 41°37'N 3,200 kva 35-kv transmission line
42°51'E from Chitakhevi GES.
Transformer at Vale. .
357/
’” .
Zestafoni 42°07'N 40,000 kva 110-kv transmission line

Orpiri 359/

43°03'E

42°20'N
42049'E
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from Chiatura. Trans-
former installed. _Zi‘.j_i_%_/
110-kv transmission line
to Samtredia.
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Table .16

Known Substations of the Electric Power System
of the Georgian SSR

(Continued)
Substation Location Capacify Remarks
Pravoberezhnyy 15, 000 kva Transmission line to
Kutaisi. Transformer
on this line., 360/
Lechkopi NW sub+ ~ 110-kv line to Sukhumi
urbs of GES. 361/
Sukumi s
Samtredia 42012'N 110-kv transmission line
42°21'E to Rioni GES. 110-kv
transmission line. to
Mendzhi. 362/
Gori 41°59'N | 110-kv transmission line
44°07T'E to Mtskehta. 363/
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Table 17

Known Transmission Lines of the Electric Power System
of the Georgian SSR

Location Voltage =
Line Terminal Points North East (Kilovolts) Remarks
Abasha 42°12' 42°13' 110 364/
Mendzhi 42°16' 42°04'
Adler 43926' 40°05'
Pilenkovo 43°24' 40°5' 110 Gantiadi substation -
(Gantiadi) : “listed as 110 kv. 365/
Adzharis-Tskali GES 41°35' 41°52' 110 366/ Probable.
Zages 41954' 44045
Akhali Afoni 43°07' 40°51' 110 367/ .
Gagry 43°20° 40°10'
Akhali Afoni 43°07' 40°51' 110 Assumed to be part of
Sukhumi 43°00' 41°02' Afoni-Gudanty — Bzyb'—~
Gantiadi 110 kv tie line.
This line is known to be
110 kv. 368/
Avblabari ool .'  Unknown
Navtlug 41'40' 440950 369/
Bagnari (Gantiadi) 43°24' 40°05' 110 370/
Sukhumi 43000' 41°02'
Bol'shoy Didube 110 371/
Zages 410954 44%45"
Bzyb!' 43°15' 40922 110 Line authorized 1949. 372/
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Table 17

Known Transmission Lines of the Electric Power System

of the Geotrgian SSR
/ (Continuetl)

Location Voltage
Line Terminal Points North East (Kilovolts). Remarks
Chiatura 42°17' 43°18' 110 373/ Probable.
Zestafoni 42006' 43°02!
Chitakhevi GES 41°49' 43°17* 35374/
Vale Substation 41936 42°51"
Gantiadi 43924+ 40°05* 110375/
Gagry 43920' 40°15'
Gumati GES 42°15' 42945 Unknown
Sioni 41059 45002 376/
Khashuri 41958 43028' 110 43 kilometex:
Borzhomi 41°950' 43922 Chitakhevi GES to
Chitakhevi GES 41°49+ 43°%17 Khashuri. 377/
Khram GES 41936' 44°06' 110 Double circuit. 378/
Bol'shoy Didube 41046% 44°47"
Substation
Kutaisi 42°15' 42°42' 7110 379/ Probable.
Tkvarcheli GRES 42°51' 41°41'
Mendzhi 42015' 41057 110 66 kilometers. 380/
Samtredia 42°11' 42°20'
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Table 17

Known Transmission Lines of the Electric Power System
of the Georgian SSR

(Continued)
Location Voltage
Line Terminal Points North East (Kilovolts) Remarks
Mtskheta 41051 44043 35 381/
Kaspi 41056' 44925¢
Mukhiani 42°12' 42935' 110 382/
Rioni GES 42011' 42°943!
Nagomari 42°00' 42°07' . 110 383/
Batumi 41°29' 41°39:
Rioni GES 42011 42°43' . 110 384/
Abashages 42012' 42017
Rioni GES 42011 42°43' © 110 385/
Samtredia 42012' 42021
Rioni GES 42°011' 42943 . 110 386/ Probable.
Tkibuli 42022' 42°59' .
Rustavi TETs 41°33' 45%02' = 110 387/
Navtlug’ Substation  41°40' 44950!
Samtredia 42°15' 42920 110 P-4. 5 suspension in-
Kutaisi Auto Plant 42015' 42042 sulators.
MG-70 cable.
M-70 tension clamps. 388/
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Table 17

Known Transmission Lines of the Electric Power System
of the 'Georgian.SSR

(Continned) .
Location Voltage

Line Terminal Points North East (Kilovolts) ~ Remarks

Samtredia 42°15' 42°40' .- 110 389/

Nagomari 42°59' 42007 :

Samtredia 42°12' 42°2)1' 390/

Poti - 42°09' 41°40'

Sioni 41959' :45°902' .Unknown

Satskhenisi 391/

Sukhumi : 43000'- 41°902' .. 10 Provbably includes Adler -

Khosta 43930" 390541 Khosta-Gantradi,. 110 kv,
Gagra-Afoni-Sukhumi
mentioned in other parts.
It is the Georgian Power
system tie to the North
Caucasus. Capacity of
this tie is unknown. 392/

Sukhumi 43900 41002' .. 110 393/

Ochemchiri 42°73' 41°28' :

Sukhumi 43000' 41°02' © 110 394/

Sochi 43°35' 39945!

Tiflis - 41°42' 44°45' = 110 395/

Zages 41949' 44046

Mtskheta 41955 43°00'

Gori 41°958' 44°07
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Table 17

Known Transmission Lines of the Electric Power System

of the Georgian SSR

(Continued)

Location Voltage
Line Terminal Points North = East (Kilovolts) Remarks
Tkvarcheli GRES 42°51' 41°41* 396/
Akarmara Substation 42°52' 41947 ' ‘
Tkvarcheli GRES 429511 41°41* 110 397/
Ochemchiri 42043 41°28' R
Tkvarcheli GRES 42°5]1' 41°41' 110 398/ Probable.
Rioni GES 42012 42944
Tkvarcheli GRES = 42°51' 41°41' 110 399/ MG-70 cable.
Sukhumi =~ = 43°00' 41°02° o
Tkvarcheli GRES 42°51' 41°41' 110 400/ Probable.
Tiflis - 419421 44945
Zugdidi - 42°30' 41°53' 110 401/ From size of cable and
Mendzhi - 42°15' 4157 insulators, MG-70 cable.
Zugdidi 42°30' 41953' 110 402/
Tkvarcheli GRES 42051 41°41%,
Bzhuzha GES 419055! ‘42000' Unknown
Makharadze 41°956' 42°00* = 403/
Samgori 41940 45°10! Unknown
Navtlug 41°40' 44°51" 404/
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Table 18

Known Substation of the Electric Power System
of the Armenian SSR a/

Substation Location
Kirovakan 40°49'N-
44%30'E

Source of Electric Energy

“110-kv transmission line from

Mingechaur isi:connected ta this
substation.. This line is the tie
line between the Azerbaydzhan

Power System and the Armenian
Power System. ’

110-kv transmission line from
Sevan is connected to this sub-
station so that power may be fed
into this line from all the sta-
tions of the Sevan-Zanga Cascade.
This is a double-circuited .

Tine. 405/

a. Although one substation on the Armenian Power System has been
specifically mentioned, it is obvious that substations exist at the termini

of the high-tension transmission lines.

Since no details of these sub-

stations are available, however, they are not listed in this section.
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Table 19

Known Transmission Lines of the Electric Power System
of the Armenian SSR

Location’ Voltage
Line Terminal Points North East (Kilovolts) Remarks
'Mingechaur 40°38' 46°57' 110 406/
Kirovakan 40049' 44030
Kirovakan Network : 35 407/
Rayon of the Armenian

Power System
Dzora GES 40°56' 44°36' 110 408/
Kirovakan 40049' 44°30°
Dzora GES 40°57' 44°39! 22 409/
Alaverdi 41°08' 44°38°
Dzora GES 40°57' 44°39' 110 410/
Lenges -40947" 43°5]1! »
Lenges
Leninakan (assumed)
Leninakan 40°47' 43°51' High-
Amamlu 40°49' 44°16'  tension 411/
. o —

Sevan 40033* 44054'  High-
Leninakan 40047 43951 tension 412 /
Sevan 40032' 44°56° 110 AS 150, cable. 413/
Kirovakan 40°49' 44°30'
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Table 19

Known Transmission Lines of the Electric Power System
of the Armenian SSR

(Continued)
Location Voltage
Line Terminal Points North East (Kilovolts) Remarks
Sevan 40032' 44°56' 110 Also ties in to Gyumush
Kanaker GES 320°13" 44°32! GES. Second circuit
planned; may be in. 414/
Gyumush 40°30" 44°36' 220 415/
Kadzharan 39°08' 46°06!
Kanaker 40°13' 44°32' 110 416/
Akhta . 40029 44°47T
Kanaker 40013+ 44°32! 110 417/
Amamlu 40°49' 44°16"
Kanaker 40°13' 44°32* 110 418/
Yerevan 40°11' 44°30!
Kanaker -40013" 44932° 22 419/
Yergvan GES No. 1
Yerewan GES No. 1 High-
and No. 2 ‘ t?_nsion 420/
Yerevan 40°11* 44°30' Line is assumed, since
Oktemberyan GES 40°10' 44°02! station is reported to be

connected to Armenian
power system. 421/
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Table 19

Known Transmission Lines of the Electric Power System
of the -Armenian SSR

(Continued)
Location Voltage
Line Terminal Points North East (Kilovolts) Remarks
Yerevan , 40°11' 44°30! Line is assumed, since
Artashat GES . 39957+ 44°33+ - station is reported to be
connected to Armenian
' power system. 422/
Artashat GES 39957 44°33¢ Line is assumed, since
Agarag GES Unknown ) station is reported to be

connected to Armenian
power system. 423/
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- APPENDIX H
SOURCES

Evaluations, following the classification entry and designated

"Eval.,' have the following significance:
Source of-Information : Information
Doc. - Documentary 1 - Confirmed by other sources
A - Completely reliable 2.~ Probably true
B - Usually reliable 3 - Possibly true
C - Fairly reliable 4 - Doubtful
D - Not usually reliable, 5 - Probably false
E - Not reliable 6 - Cannot be judged
F -

Cannot be judged

‘'Documentary' refers-to original documents of foreign govern-
ments and organizations; copies or translations of such documents by
a staff officer; or information extracted from such documents by a
staff officer, all of which may carry the field evaluation '""Documentary. "

Evaluations not otherwise designated are those appearing on the
cited document; those designated "RR'" are by the author of this re-
port. No "RR' evaluation is given when the author agrees with the
evaluation on the cited document. '
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